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B1896  Jan.  18/      M.  Inst  C.E. 

1892  Mar.  11\  Bbswick,  W.  H.,  Assoc  M. 
B1899  May  6  /      Inst.  C.E. 

1891  June  6      Bettaky,  P. 

1902  Mar.  22    Bibbey,  T.      


1890  Mar.  29    BIKXIE,  SIR  A.  R.,  M.  Inst. 

C.E.  (Past  President.) 
1896  Nov.  28    Bibd,  W.  F 


1897  Jan.  16    Bibks,  E. 
1891  June  25    Bishop,  MoW. 

1901  Feb.  16    Blagkbcbit,  J. 


1873  May  2      Blaokshaw,  W.,  Assoc  M. 

Inst  C.E. 
1886  Jnne  12    Blaib,  W.  N.,  M.  Inst.  C  JL 

{Member  of  Council,') 
1903  Oct  17    Bland,  J.  D 


1900  Ifar.  10    Blood,  A.  T. . 
1895  Oct.  19    BoDEN,  E.  G. 


1902  Nov.  8      BOBO,  E.  A 

G1898  Jnne  30) 

TA1901  Dec    7*BowB,D.J.    ..     

T1903  Mar.  2ll 

b1^  i^;.  2?}  Bo™^'i'«-  C.  A.M.InstC.E. 

1877  May  1      B0ULN0I8,H.  P.,  M.  Inst 

1898  Mar.  19)  ^^^  ^^^  ^^'^'^ 
Bl903Feb.  21/^^"*'^-^ 

1898  Feb.  19    Bowles,  A.  R.,  Assoc  M.  Inst 
C.R 


County  Surveyor,  Torks,  East 
Riding.  Coun^  Hall,  Bever- 
ley. 

Surveyor  to  the  Rnral  District 
Council,  Wortley.  *' Holme 
Ivca,**  Greenodde,  near 
Sheffield. 

Surveyor  to  the  Rural  District 
Council,  Driffield. 

Borough  Surveyor,  Swansea. 

Coun^  Surveyor,  Cumberland. 

Municipal  Engineer,  Tientsin, 
China. 

Surveyor  to  the  Ruiul  District 
Coundl,  Keynsham,  BristoL 

^lidland  Bank  Chambers, 
Southampton. 

Surveyor  to  the  Urban  District 

Council,  Harrow. 
Graisley,  Wolverhampton. 

214  Astley  Street,  Dukinfield, 

Cheshire. 
Borough  Engineer,  Burslem. 
Surveyor  to  the  Urban  District 

Council,  Audley,  Stafb. 
9   Gt.    George   Street,  West- 
minster, S.  w. 
Surveyor  to  the  Urban  District 

Council,  Midsomer  Norton. 
Highway   Surveyor    to   Rural 

District  Council,  Uxbridge. 
Surveyor  to  the  Urban  District 

Council,    Sutton-in-Ashfield, 

Notts. 
Surveyor  to  the  Urban  District 

Council,  Soothill  Upper. 
Borough  Surveyor,  Stafford. 

Borough  Surveyor,  St.  Fancras. 

Surveyor  to  the  Urban  District 

Council,  Chesterton. 
Surveyor  to  the  Urban  District 

Council,  Hitchin. 
Surveyor  to  the  Rural  District 

Council,  Romford. 
Borough  Surveyor,  Margate. 

Borough  Engineer,  Eastbourne. 

583    Fulham    Road.    Walham 

Green,  S.W. 
44    Campden     House     Court, 

Kensington,  W. 
The     Brambles,      Hayward's 

Heath. 
Surveyor  to  the  Urban  District 

Council,  Sandgate. 
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Date  of  Election 
«iid  Transfer. 

1898  Oct.  15    BoTLB,  J.  C,  A.  M.  Inst  G.E.    aty  Sanreyor,  Armagh. 

1894  Oct.  20    Bbadfobd,  J.  H Surveyor  to  the  Urban  Distriot 

Goanoil,  Aylesbury. 

1903  May  16    Bbadlet,  A.  W.,  A.M.In8t    Borough  Engineer,  Bury,  Lanes. 
O.E. 
01889  May  18\*Bbadlet,  J.  W.,  Asaoo.  1L    Gity    Engineer,    Westminster, 
T1893  Apr.  22/    bat.  O.E.  {Member  of  Counca.)      8.W. 

1897  Jan.  16    Bradley,  W.  L Surreyor  to  the  Urban  Distriot 

ol«q4  Tan    1^1  Oounoil,  Tonbridge. 

T1896  O^*  24}*^^^'^^^»  F.  E.  G Borough  Surveyor,  Tamworth. 

1878  May  2      Bbb8SET,J.  T.       ..     ..     ..     Snrvejror  to  the  Urban  Distriot 

GounoU,  Wanstead,  Essex. 

1891  Aug.  1      Brett,  J.  H County  Surveyor,  Go.  Antrim. 

Belfast,  Ireland. 

1891  Aug.  1      Brbttsll,  W.  H. Surveyor  to  the  Urban  Distriot 

Oounoil,      Bowley      Begis, 
Staffordshire. 

1894  Oct   20    Bridges,  O.  A Surveyor  to  the  Urban  Distriot 

Oounoil,  Bognor. 

1891  Mar.  21    Bbierlbt,  J.  H.,  A.M.Inst.    Borough  Surveyor,  Bichmond, 
G.E.  *  Surrey. 

1901  Dec.  7      Bbodie,  J.  A.,  M.  Inst  G.E.      City  Engineer,  Liverpool. 
(Member  of  Counca.) 

1889  Apr.  18    Bbodie,  J.  S.,  A.M.  Insi  G.E.    Borough  Engineer.  Blackpool. 

1894  Oct   20    BuooKE,J Surveyor  to  the  Urban  restrict 

Oounoil,  North  wioh,  Gheshire. 


1885  Feb.  7  \  Bbooke,  W.,  Assoc.  M.  Inst.    Surveyor  to  the  Rural  Distriot 
B1892  Apr.  23/      O.E.  Council,  Strood.      **  Lvmp- 

stone,**    Goddington     Road, 


Rochester. 

1891  Feb.  21    Bboov,  G.  J.  C,  M.In8t  G.E.    Borough  Engineer,  St.  Helen's, 

Lancashire. 

1884  July  10  Bbown,  A.,  M.  Inst.  OJ!.  ..  Borough  Engineer,  Notting- 
ham. 

1898  Jan.  15    Brown,  C.,  A.  M. Inst G.E...     Surveyor  to  the  Urban  District 

Council,  Bedlingtonshire. 

1881  Jun.  18    Bbowk,  J.  W.,  M.  Inst.  G.E.    Borough  Engineer,  West  Uartle- 

S1m«  «^4  I  )*Bbown,  R.,  A.M.  Inst.  G.E.       Sifveyor  to  the  Urban  Distriot 
Tl898Sept.8/  Council,  Southall  Norwood. 

J!S  ?f^  ? .Vbbown,  R.  R Electrical     Engineer    to    the 

Biw»  Jan.  I5j  Urban  District  Council,  Brid- 

lington. 
1893  Mar.  4    ^Brownbidoe,  C,  A.  M.  Inst.    Borough  Engineer,  Birkenhead. 
C.E.  (Member  of  Cowncil.)  Hon.    SeoreianL    Lancashire 

and  Cheshire  District. 
1901  Feb.  16    Bbtoe,  J.,  A.M.  Inst.  G.E.        Burgh  Surveyor,  Partick,  N.B. 

J^*  ^>*Bbtning,  W.  G Goun^  Surveyor,  Northallerton, 

1873  Biay  2      Buokham,  E.,  M.  Inst.  G.E.  Borough  Surveyor,  Ipswich. 

1897  July  8  \  Bvcxunr,  M.  J.,  Assoc.  M.  26  Bessborough  Terrace, N.G.B., 
B1902  Mar.'  22/      Inst  G.E.  Dublin. 

1897  Feb.  18    Bull,  H.  F.,  A.M.  Inst.  G.E.  County  Surveyor,  Gheshire. 

1895  Feb.  16    Buntdto,  T.  F Borough  Surveyor,  Maidstone. 

1895  Jan.  19    Bubden.  A.  M.,  Assoc.  M.  County  Surveyor,  Kilkenny. 
Inst  C.E. 

1892  Sept  24    Bubgess,  S.  E.,  M.  Inst  O.E.  Borough      Engineer,      South 

Shidds. 


01889  Feb.  9 
T1902 
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OP  MUNICIPAL   AND  COUNTY  ENGINEERS.  XI 

Date  of  Election 
and  Transfer. 

1890  Jane  7      Bubslam,  B Borongh  Snnreyor,  Gongleton. 

5}^  j^;  ^VBuBTON,A.,A.M.Inst.OJ:.      Borough   Engineer,    Stoke-on- 

1897  Jan.  16    Busbbidob,  T.  A. Surveyor  to  the  Bnral  Difltrict 

Cbuncil,  Spilfl^. 

1890  Sept.  13    BuTLEB,W Sorreyor  to  the  Urhan  District 

Coancil,  Fareham. 
1899  June  29    Buttbbwobth,  A.  S.,  Abboc.    Mnnioipal  Engineer,  Port  BUia- 
M.  Init  0.  E.  both,  S.  Aihoa. 


1894  Apr.  6      Oaink,  T.,  Assoc JLInst.  O.E.    City  Engineer,  Worcester. 

•iSJ  T^*  i?)  Oaibhcbobs,  T.  W.,  Assoc.  M.    Frasers  BnUdlngs,  Long  Mar- 
B190S  Jan.  17/      j^^  ^^  ^^  L^^  g^,^^  q^^  j^^^^ 

8.  Africa. 
1903  Jan.  17    Caldbb,  W City  Engiaeer,  Prahran,  Vic- 
toria. 

1895  Jnly  27    Oaltbbt,  W. Snryeyor  to  the  Urban  District 

CouDCil,  Hebden  Bridge. 

1894Jnne21    Cambbon,  D 7  ft  8  Bedford  Circus,  Exeter. 

1891  Oct.   17    Cavfbbll.  A.  H.,  Assoc  M.    Engineer  and  Surreyor,  Towb 
Inst  OJB.  Hall,  East  Han^  E. 

1887  liar.  12    Campbell,  K.  F.,  M.  Inst    Borough    Engineer,   Hudders- 

C.E.  field. 

1888  May  12    Capon,  E.  B Surveyor  to  the  Urban  District 

Council,  Epsom. 

Bli9S^.  2?}^^"^'^ North  Street,  Lewes. 

Bl^  fIiT  22}  Ca«^™^  J-»  ^-  M.  Inst  C.E.    •*  Merivale,''  Catford  Hill,  S  JI. 

1903  Feb.  21    Cabtbb,  A.  H Surveyor  to  the  Urban  District 

Council,Litherland,LiverpooL 

1901  June  27    Cabtbb,  G.E Surveyor  to  the  Bural  District 

Council,  Windiester. 

1897  June  19    Cabtbb,  G.  F.,   Assoc.    M.    Surveyor  to  the  Urban  District 

Inst  C.E.  Council,  Mexboroug^ 

1898  Dec.  17    Cabtwbioht,  A.  8 Surveyor  to  the  Urbui  District 

Council,  Wilmslow,  Cheshire. 

1900  May  19    Cabtwbiobt,  F Late     Municipal      Engineer, 

Howrah,  Bengal. 
1878  May  2      CABTWBIGHT,  J.,  M.  Inst    Peel  Chambers,  Market  Place, 
C.E.    (Past  President.)  Bury. 

1895  Mar.  16    Cass,E.W Surveyor  to  the  Urban  District 

Council,  Famham,  Surrey. 

.1II^;S0-.A.J -^ju^I,^_e;.^g,.o„-b.- 

1896  Mar.  21    Chadwiok,  J Surveyor  to  the  Urban  District 

Conuicil,  Fenny  Stratford. 

1903  Jan.  17    Chambbbs,  8.  H Surveyor  to  the  Urban  District 

Council,  Hampton. 

1901  Dee.  7      Chahcbllob,  W.  B.      ..     ..     Surveyor  to  tho  Urban  District 

Council,  BrowidiiUs,  Stalls. 

1897  Jan.  16    Chafm  an,  C.  B.  W Surveyor  to  the  Urban  District 

Council,  WemUey. 

Bl^  Ifov  6  }  ^^^^^^'^^  '^ Peterborough  Bead,  Harrow. 
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Xll     LIST  OF   MEMBERS  OF  THE   INCORPORATED  ASSOCIATION 

Date  of  Election 
and  Tnmsfer. 

1884  Deo.  20    Ohabt,  R.  M.        Surveyor  to  the  Rural  District 

Council,     Croydon.      Toini 
Hall,  Croydon. 

1900  Feb.  10    Chowik8,W.  H.     Surveyor  to  the  Urban  Distriot 

Council,  Lynton. 
1884  Oct.  9      Clabe,  J.,  A.M.  Inst.  C.R..     Surveyor  to  the  Urban  Difltriot 

Council,  Sleaford. 

1898  Sept.  3      Clabk,  E.  CN County  Surveyor,  Leitrim. 

1899  Oct.  21    Clabks,  H.  A.      Surveyor  to  the  Urban  District 

Council,  Briton  Ferry. 

1898  Ooi   15    Clabut,  W.  H.,  A.  M.  Inst.    Borough  Surveyor,  Sutton  Cold- 

C.B.  field 

1886  Deo.  18    Clabson,  H.  J Surveyor  to  the  Rural  Distriot 

Council,  Tamworth. 

1901  May  11    Clattok,  F.  T.      Borough  Engineer,  Reigato. 

1893  July  81    Clouoh,  W Surveyor  to  the  Urban  Distriot 

Council,  Audenshaw. 

1899  Oct.  21    Cluca8,R.  H Borough  Surveyor,  KendaL 

«iSi  ^7  L)*C0ALES,  H.  F Surveyor  to  the  Urban  Distriot 

Tiuyeuct.  Z4j  Council,  Sunbury^n-Thames. 

61886  Oct.   16\*CoALE8,  H.   G^   Assoc.    M.  Surveyor  to  the  Urban  Distriot 

T1888  July  12/      Inst  C.E.  Council,  Market  fiarborough. 

1882  Sept.  30    Cogkbill,  J.  W.,  M.   Inst.  Borough  Surveyor,  Great  Yar- 

C.E.    {Member  of  Council,)  mouth;        Hon.      Secretary, 

Eastern  District. 

1893  June  24    Cookbill,  T.,  Assoc  M.  Inst  Surveyor  to  the  Urban  District 

C.E.  Council,  Biggleswade,  Beds. 

1892  Sept  24    Collen,W.  M.A.,  M.InstC.E.  County   Surveyor,    Dublin.    9 

Hume  Street,  Dublin. 

1897  July  31    Collinowood,  T.  A.     ..     ..     Surveyor  to  the  Urban  District 

Council,    Itohen,    Woolston, 
Soutliampton. 
1888  May  12    Collins,  A.  B.,  M.  Inst  C.B.    City  Engineer,  Norwich. 
(Vice-President) 

SSL  97}  Collins,  G.  M.      Town  Hall,  Withington,  Man- 

uune  zt)  Chester. 

1896  Jan.  18    Collins,  R Surveyor  to  the  Urban  District 

Council,  Enfield,  N. 

Jt^  vS  ]q]  Combeb,  p.  F.,  M.  Inst.  C.E.  Town     Surveyor,     Bray.      19 

?i  S?  T  1-  ii  {  Lo^«'  I*e«>n  Street,  Dublin, 

SioS  T^  TirCooK,  F.  C surveyor  to  the  Urban  District 

T1900  Dec.  16/  ^^^^^  Nuneaton. 

1893  Apr.  22    Cook,  F.  P.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,     Mansfield     Wood- 

house. 

Tl^  ma  ^}*^^^'  •^•'  ^"^^  ^-  ^^  ^•^-    Borough  Engineer,  Cape  Town, 

1894  Mar.  3      Cooke,  E Surveyor,  Abersychan,  Ponty- 

pooL 

S^i^  iS^  iol*CooP«B»  C.  H.,  M.  Inst  C.E.    Surveyor  to  the  Urban  District 
Tl»9U  Mar.  ZSlj      (Member  of  Council)  Council,  Wimbledon. 

1898  Sept.  8      Coopbb,  E.  C Surveyor  to  the  Urban  District 

Council,   Shanklin,    Isle    of 
Wight 
1894  Oct.   20    CooPBB,  F.  A.,  M.  Inst  C.E.      Director     of     Public    Works, 

Colombo,  Ceylon. 

1887  Sept  17    Coopeb,  W.  W.      Surveyor  to  the  Urban  District 

Council,  Slough. 


1900  Oct 
B1901 
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Dftte  of  Election 
tad  Transfer. 

«iS»  V^*  ^1  Copley,  0.  T.,  A.MjMiO.B.    252  Barkerhouae  Road,  Nelaon, 
B1902  Nov.  8  /  LancaBhire. 

1896  Not.  28    Corbett.J. Borough  Engineer,  SalfoH. 

1896  Jan.  18    Coboon,  B.  0 Surveyor  to  the  Rural  Distriet 

Council,  Belper.   Hazelwood, 

?}w?JuS[?l)'Co««.H.W 8,|^Xto  the  Urban  DUWot 

'  Conncil,   Lower    Bebington, 

Cheshire. 

JSt  '?!?*  Vn\  OoTTBHBLL,  A.  P.  L,  Amoo.    28  Baldwin  Street,  Bristol;  and 
B1W3  Jan.  17J       jj  jjjg^^  Q-^  yj  Victoria  Street.  S.W. 

jjjSi  jS^  3l}  CovEBLET,  J.  S Surveyor,  PenmaenmawT. 

1898  May  21    Cox^J Surveyor  to  the  Urban  District 

CounciI,Margam,Port  Talbot. 

1880  Feb.  7      Cox,  J.  H.,  M.  Inst  O.E.    ..     City  Surveyor,  Bradford. 
1900  Mar.  10    Cbabtbee,  W.,  A.M.In8t  C.E.    Highway  Surveyor  to  the  Rural 

District  Council,  Doncaster. 
1887  Dec  10    Cbabtbee,  W.  H.  B.,  M.  Inst.    Borough  Surveyor,  Doncaster. 
C.E. 

1881  May  6      Cbeeb,  A.,  Assoc.  M.  InBt.C.E.    City  Surveyor,  York. 

{Member jf  Council,) 
1900  July  19    Cbobs,  A.  W.,  A.  M.  Inst.  O.E.    Surveyor  to  the  Urban  District 

Council,  King's  Norton. 
1889  Dec  14  *Crowtheb,  J.  A.,  Assoc  M.    Borough  Engineer.  Southamp- 

Inst  C.E.  ton. 

TI9S  mSv  le}*^*^^'  ^  ^ Surveyor  to  the  Urban  DUtrict 

^      ''  Council,  Hinckley. 

1900  Jun.  16    CcuMDiO,  W. Highway  Surveyor  to  the  Rural 

District  Council,  Lanchester, 
cc  Durham. 

1889  Dec.  14    Cubball,  A.  E.     Surveyor  to  the  Rural  District 

Council,  Solihull,  Warwick- 
shire. 

1896  Apr.  25    Cubbt,  W.  F P. W.D.,  Volksrust,  South  Africa. 

«i^  ^'  9  J  Cubby,  W.  T.,  A.  M.  InstC.E.    «  Beverlev,"      Stroud      Road, 
B1899  *eb.  25/  Gloucester. 

1897  Feb.  13    CuTijm,  H.  A.,  A.M.Ingt.C.E.    aty  Surveyor,  Belfast 


1893  Jun.  24  *Dalton,  J.  P. 

{Member  of  Caimcil,) 


1899  Jan.  21    Davidsok,  J.  F. 

1900  Oct   1«    Davies,  W.  J. 


1880  Apr.  10    Davis,  A.  T.,  Assoc  M.  Inst 

C.E.    (Vice-PrgnderU.) 
1900  Oct  15    Dawson,  C.  F 

.i^NST.n»^^«»'.o-j 

1896  July  25    Dawson,  N.  H 

1879  May  1      Dawson,  W.,  M.  Inst  CE. 


Surveyor  to  the  Urban  District 
CouncU3yton-on-Tyne;  Hon, 
Secretary^  Northern  District 

Surveyor  to  the  Urban  District 
Council,  Willington  Quay. 

Surveyor  to  the  Urban  Driatrict 
Council,  Nan  tyglo  and  Blaina. 
Council  Offices,  Blaina. 

County  Surveyor,  Salop. 

Surveyor  to  the  Urban  District 
Council,  Barking. 

Wykeham  House,  Barking. 

Boroud^h  Surveyor,  Banbury. 
Surveyor  to  the  Urban  District 
Council,  Leyton,  N.E. 
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1898  Jan.  15    Day,  G Borongh  Surreyor,  Ghatham. 

1873  Deo.  9      DEAGON,  G.  F.,  M.  Inst.  16  Groat  Gecurge  Street,  Wesi- 

C.E.    {Past  President)  minster,  8.  W. 

1898  Jan.  15    Dbakb,  J Surveyor  to  the  Urban  District 

Goonoil,  Smallthome. 

1892  Mar.  11  *Dbabdek,    H.,  A.    M.  Inst.  Borongh  Engineer,  Dewsbnry. 

G.E. 

1895  Oct.  19    Debnam,  A.  W Mount  Pleasant,  Plymouth. 

1890  Feb.  1      Dennis,  N.  F.,  A.BLInBt.C.K  Surveyor  to  the  Urban  District 

iQCA  TU"««  *yT\  Council,  Aldershot 

B1903  Fe?.  21/  ^■^'  ^ BaUway  Street,  Nelson,  Lanca- 

1890  Sept  13    Dkvsbell,  T.  G.,  Assoc.  M.    Gity  Engineer,  Calcutta. 
Inst  G.E. 

1896  July  25    Dbwhibst,  J Surveyor  to  ttie  Rural  District 

Council,  Chelmsford. 

Sl^?,^!:  J5)*DiCKiN80N,A.J Surveyor  to  the  Rural  District 

Tl899Jun.  10/  CouWl,     Long      Crendon, 

Thame,  Ozon. 
1895  June  27    Dickinson,  R.       ..     ..     ..     Surveyor  to  the  Urban  District 

Council,  Berwick-on-Tweed. 


«li2!S*-}i|DlOKINSON,T.R., 

B1896  Jan.  18/      j^^  ^  J, 


Assoc.  M.    Burton  House,  Clifton,  York. 


1900  Feb.  10    Diogle,  Jamks      Surveyor  to  the  Urban  District 

Council,  Matlock. 

1881  Deo.  10    DiooLE,  J.,  A.M.  Inst.  C.E.      Water  Engineer,  Hey  wood. 

1889  Sept  21    Diqqle,  Wm Surveyor  to  the  Rural  District 

Council,  Runcorn.  Frodsham, 
Chester. 

1877  Oct  20    DiTOHAH,  H Borough  Surveyor,  Harwich. 

1897  Apr.  10    Diveb,D.J Surveyor  to  the  Urban  District 

ifiOT  Tan    1^^  Council,  Desborough. 

n\m  Jan.  17/  ^^^^y  F-  J»  ^'^'  ^■*-  C-^    5 Prospect  Crescent, Harrogate. 

^imJ  n^'  ol)*I>ttON,J.R.,  A.M.Inst  C.B.      Borough  Surveyor,  Shoreditch. 
T15W  uct.  zv      (^Member  of  Counoa.)  Hon,  Secretary,  Metropolitan 

District. 

1887  June  18    Ddlon,  R.,  AssoaM.In8tG.E.    Borough  Surveyor,  Stratford-on- 

Avon. 
1889  July  4      Dodd,  P.,  Assoc.  M.  Iii8t.C.E.    Borough  Surveyor, Western  Dis- 
trict, Wandsworth,  S.W. 

1897  Jan.  16  *Dodobon,  A Surveyor  to  the  UrlHia  District 

Council,  Clayton-le-Moors. 

1888  May  12    Dobman,  R.  H.,  M.  Inst  G.E.    County     Surveyor,    Anna^h; 

{Member  of  Caimctl.)  Hon,  Secretary,  Irish  Distnct 

1898  June  30    Dobher,  P.  G Surveyor  to  the  Urban  District 

Council,  Chesham,  Bucks. 

1899  Oct  21    Dryland,  A.,  A.  M.Inst.  G.E.    County  Surveyor,  Hereford. 

1891  Dec.  12    Duffin,  W.  E.  L.,  M.  Inst    County    Surveyor,    Waterford, 
G.E.  I.  Ireland. 

B1901  ^e  8^}  I^^CH'  T.  H 59  Damley  Road,  Graveeend. 

1898  May  21     Dunn,  J Surveyor  to  the  Rural  District 

Council,  Chesterton.    Bruns- 
wick House,  Cambridge. 
1873  Feb.  15    Dumsoombe,  C,  M. A.,  M.  Inst.    92  Victoria  Street, Westminster, 
CE.  S.W. 

01891  Jan.  21\»Dyaoe,  W.,  M.  Inst.  OJE.  Burgh     Surveyor,     Aberdeen ; 

T1892  Sept.  24/        (Afember  of  OounoU.)  Hon.  Secretary,  Scottish  District 
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1882  June  29    Dtib,  S Engineer  to  the  Rural  Distriot 

Connoil,  Bridling^n. 

1879  liay  1      Earnsraw,  J.  T^  Assoc.  M.    Borough     Sur?eyor,   Ashton- 
lust.  O.E.  nnder-Lyne,  Lancashire. 

B1901  d2^  7^}*Ea8TWood,  J Town  HaU,  Halifax. 

1883  Aug.  4      Eaton-Shobs,  G^  Assoc  M.    Borough  Sunreyor,  Crewe. 

InstC.E. 
1877  NoY.  18    EAYB8,  J.  T.,  M.InsiO.E.    89  Corporation  Street,  Birming. 

(Past    PretidenL)  ham. 

1890  May  3      Ebbbtts,  D.  J Surveyor  to  the  Urban  Distriot 

Council,  Acton. 

1890  Feb.  1      Eddowb8,W.  C Borough  Surveyor,  Shrewsbury. 

Bl^  Jm.  is}*^^^''  ^'  ^'*  ^  ^'  In«*-C-E-      Ci&Engineer,    Newoastie-on- 

1888  May  12    BimroBR,? Surveyor  to  the  Urban  District 

Council,  Froroe. 

1891  Sept  12    Edmonosov,  S Surveyor  to  the  Rural  Distriot 

Council,  Burnley. 

1899  Mar.  25    Edwabds,  J.  Y County  Surveyor,  West  Riding, 

Yurkshire.    Wakefield. 
1898  Apr.  23    Edwabds,  T.  L. Countv  Surveyor    Glamorgan. 

Bridgend,  Glam. 
1897  July  31  ^Elfobd,  E.  J Borough   Surveyor,  Southend- 

on-See. 

1885  Oct.  8      ELroRD,  J Borough  Surveyor,  Poole. 

1873  Feb.  15    ELLICE-CLARK,  E.  B.,  M.    13  Charles  Street,  St.  James's, 
Inst.  C.E.  (Past  President.^        London,  S.W. 

1900  Apr.  21    Eluott,  F.  T Surveyor  to  the  Rural  DiBtriot 

Council,    Isle     of    Thanet 
Birohington-on-Sea. 

Bl^  F^  le}  ^^^  ^'  ^-  ^-  ^°^  ^'^  ••     '^^'^^  Chancery  Lane,  W.C 

1895  July  27    Entwislb,  H.        Surveyor  to  the  Urban  Distriot 

Council,  Swinton,  near  Man- 
chester. 
1873  May  2      E8C0TT,  E.  B.  S.,  M.  Inst.    16  Clifton  Road,  Halifax. 
(3.E.    (Poit  PrttiderU.) 

1896  June  25    EvAKti,  A.  J.  L. Borough  Surveyor,  Luton. 

1897  Jan.  16    Evams,  E.,  A.  M.  Inst  C.E.      Coun^    Surveyor,   Carnarvon- 

shire. 

1895  Jan.  19    Etaks,  E.  I.,  Assoc.  M.  Inst.    Surveyor  to  the  Urban  District 

C.K.  Council,  Penarth,  S.  Wales. 

1896  liay  29    Evans,  J.  P. Surveyor  to  the  Rural  District 

Council,  Wrexham. 

1903  Oct   17    EvAWs.  S County  Surveyor,  Mold,  Flint- 

shire. 

1890  June  7      Faiblbt,  W.,  A.M.  Inst  C.B.    Richmond      Main      Sewerage 

Board,  Kew  Gardens,  S.W., 
and  61)  Victoria  Street,  S.W. 

Tl^  fX  25W^»"^"»  W--^ Surveyor  to  the  Urban  District 

'  Council,  Foots  Cray. 

1887  July  14    Fabball,  T Surveyor    to    Urban    District 

Council,  Sherborne,  Dorset 
1893  July  31    FABBororoir,   T.    B.,  A.  M.    Surveyor  to  the  Rural  Distriot 
Inst.C.E.  Council,    Conway.      Trinity 

Square,  Llandudno. 
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1896  Jan.  18    Fabbinoton,  W.,   Aaaoo.  H.    Surreyor  to  the  Urban  Distriet 
Inst  C.E.  Council,     Woodford     Green, 

Essex. 
1896  Nov.  28    Feathbb,  F Surveyor  to  the  Urban  District 

Ooondl,  Chepstow. 
1900  Dec.  15    Fellows,  T.  £ Surveyor  to  the  Urban  District 

Council,  Willenhall. 
1894  Jan.   13    Fenk,  T Surveyor  to  the  Urban  District 

Council,  Belper. 

Bl^!:^tiS^''-.W En^^eer   to  ^tourbnclge^ 

Boards.     Old  Bank  Offices, 
Stourbridga 

1899  Jan.  21    Fidlbb,  A.,  A.  H.  Inst.  C.E.    Borough  Engineer,  Northamp- 

ton. 

1894  Jan.  13    Findlat,  B.,  A.M.  Inst  C.E.     Surveyor,  Eltham  Green,  S.E. 

1903  May  16  *FiKGLAH,  F.  J Borough  Engineer,  Carmarthen. 

1903  Oct.  17    FiSHEB,  S.E Surveyor  to  the  Urban  District 

Council,  Felixstowe. 
01892  May  28) 

T1897  Jan.  16[*FiTT0N,  G Thomfield,     Urmston      Lane, 

B1903  July  25)  Stretford,  Manchester. 

1903  May  16    Frrsai auriob,     M.,     C3I.G.,  Chief  Engineer,  London  County 

M.  Inst.  C.E.  Council,  Spring  Gardens. 

1895  Oct   19    Flemino,  M.  J Borough  Surveyor,  Town  Hall, 

Waterford. 
1893  Jan.  14\  Flower,  T.  J.  M.,  Aasoc  M.    Scottish    Buildings,     Baldwin 
B1899  May  6  J      Inst.  C.E.  Street,  Bristol ;  and  28  Vic- 

toria Street,  Westminster,  S.W. 

«i^  ^i^J  oI)*FoRBK8,  A.  H Surveyor  to  the  Urban  District 

T1899  Jan.  21/  ^^^^^^  g^^^^  ^^^^^ 

1896  Nov.  28    Fobd,  G City  Surveyor,  St.  Albans. 

1897  Jan.   16    Forbestbb,  B Surveyor  to  the  Rural  District 

Council,  Basingstoke. 

1890  Sept  13    Foster,  T Surveyor  to  the  Urban  District 

Council,  Hoylake  and  West 
Kirby. 

1900  June  16    Fothkboill,  J.  E. Surveyor  to  the  Urban  District 

Council,  Brentwood. 
1873  May  2      FOWLER,    ALFRED    M.,    1    St    Peter's    Square,    Man- 
M.  Inst  C.E.  (Past  Presi-       Chester;  and  85  Old  Queen 
dent,)  Street,  Westminster,  S.W. 

1897  Mar.  13    Fox-Alun.  C.J Surveypr  to  the  Urban  District 

Council,  Smethwick. 

T1893  Ocf  21 1*^^^"^^  T.W.,  Assoc  M.  Inst    Seveirg  Chambers,  Lewes. 

B1898  Jan!   15)       ^•^• 

2JS2  i^®  ^1*Fra8er,  R.  W Surveyor  to  the  Urban  District 

T1902  Nov.  8  /  "^  ^^^^^^  Gainsborough. 

1895  Oct   19    Frost,  H Surveyor  to  the  Urban  District 

Council,  Gk)eport  and  Alver- 
stoke.    Gosport. 

Bl^  j^  {5}  Fry,  W.  H.,  A.M.  Inst  C.E.      9  High  Street,  Gosport. 

1877  Oct   20    Gamble,  S.G.,  Assoc.  M.  Inst    Metropoliten     Fire     Brigade, 
C.E.  Southwark  Bridge  Bead,  S.E. 

1885  June  6      Gahmaoe  J Borough  Surveyor,  Dudley. 
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1895  June  27    Gammbll,  H.  H Snireyor  to  the  Urban  Distriot 

Ooonoil,  Perry  Barr,  near 
Birmingham. 

JSi  ?^1  Jnl  Gabratt,  C.  T Estate  Offloe,  Newtown  Linford, 

Bl899JunelO/  Leioeeterrfiiie. 

1894  Mar.  3      Gabbbtt,  J.  H County  Surveyor,  Worcester. 

B1M2  F^;  ^}  GAaKBLL,P.  ..     ..       .      ..     Albert  Chambers,  Carr  Lane, 

1886  Dec  13    Gkxn,  H.        Bonragh  SarTeyor,Okehampton. 

1902  Jan.  25    Gbnt,  T.  W.  B Sorreyor  to  the  Bnral  District 

Council,  Leigh. 
1901  Oct   19    GiBBS,  A.  G Surreyor  to  the  Bural  District 

Council,  Midhurst,  Sussex. 

1900  Mar.  10    Gibson,  S Surreyor  to  the  Urban  District 

Council,  Biddulph. 

1889  Dec  14    Gum,  A.  F District  Surveyor  to  the  Kent 

County  Council,  Tonbridge. 
70  Quarry  Hill,  Tonbridge. 

1899  June  10  Gladwkll,  A.  Highway  Surveyor,  Bural  Dis- 
trict Council,  Eton.  1  Wrex- 
ham Boad,  Slough,  Bucks. 

1893  May  13  *Glotkb,B.M.,Ajboo.  M.InBt.  District  Engineer,  Spring 
C.E.  Gardens,  S.W. 

1891  May  2      Godfbxt,  B.,  AJl  Inst  C.K    Surveyor  to  the  Bural  District 

Council,  Botherham. 

1895  Jan.  19    Goi.dxb,  T.  C Borough  Surveyor,  DeaL 

1873  Nov.  8      GoLDSWOBTH,  W. Surveyor  to  the  Urban  District 

Council,  Prescot,  Lancashire. 

1899  June  10    Goimix,  A.  H Borough  Engineer,  Stirling. 

1886  June  12    Goodtbar,  H.,  Assoc  M  Jnst.    Borough  Surveyor,  Colchester. 
C.B. 

1897  June  19    Gobdok,  F Surveyor  to  the  Bnral  District 

Council,  Halifax.  Clifton, 
Brighouse. 

1901  Dec  7      GoBDOK.J.  C Bcmmgh  Surveyor,  Aldeburgh, 

Suflolk. 

1897  Oct  16    Gbaham,  G.  A.     Surveyor  to  the  Urban  District 

Aificy?  T««^  ^Q\  Council,  Witney. 

Tl%l  I^  7  I^Gbabt,  F.  T Borough  Surveyor,  Gravesend. 

G1887  Feb.  5  \*6bbatobex,  A.D.,  A.  M.  Inst  Borough  Surveyor,  West  Brum- 

T1893  Apr.  22/      C.E.  (Member  of  Cbimci/.)  wich. 

1895  Mat.  5      Gbeen,  A.A.        Borough  Surveyor,  Brackley. 

1899  June  10  Gbben,  G.,  AJf.  Inst  C£...  Borough  Engineer,  Wolver- 
hampton. 

1901  Feb.  16    Gbeen,  J.  S Borough  Engineer,  Haslingden. 

1897  Mar.  13    Gbbbn,  W Surveyor  to  the  Urban  District 

Council,  Castleford. 

1890  May  3  \  Gbxbbwbll,   A.,   Assoc  M.    49  Essex  Street,  Strand,  W.C. 
B1898  Apr.  23/      Inst  C.E. 

Bl^  D^  12}  <^««»^oo»»  ^     8^  Calder  Street,  Todmorden. 

1898  Mar.  19    Gbsgobt,  T.  ..     ^     ..     ..    Surveyor  to  the  Urban  District 

Council,  Newbum-on-Tyne. 

1892  Jan.  16    Gbbosok,  G Surveyor  to  the  Bural  District 

Council,  Durham. 
1886  Oct  16    Gbbgbov,  J^  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 
C.E.  Council,      Padiham,      near 

Burnley. 
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1882  8epid0    Gbuyis,  B Surreyor  to  the  Urban  Distrioi 

Gouneil,  Oowpen,  Blyth^ 
Northiimberland. 

1897  June  19    Gbietbs,  W.  H Surreyor  to  the  Urban  District 

Gonnoil,  Baxton. 
1892  Mar.  11    Gbivfith,  F.,  M.  Insi  C.E.       Corporation  Waterworks  Engi- 
neer, Leicester. 
1886  Sept  11    Gbxhlkt,  S.  8.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 

O.E.  Council,  Hendon. 

1899  Dec.  16    Grimshaw,  F.  H.,  A^.  Inst    Surveyor  to  the  Urban  District 
C.E.  Council,  Atherton. 

1898  Dec.  17    Guilbebt,  T.  J States  Surveyor,  Guernsey. 

1892  Apr.  28    Gunkib,  J.  W County     Surveyor,     Longford, 

Ireland. 
1890  Mar.  29    Guntok,  C.  J.,  AJf .  InstO.E.    Surveyor  to  the  Urban  District 

Council,  Wood  Green,  N. 


1891  Dec  12    Hagkctt,  E.   A.,  M.E.,  M.    County     Surveyor,     Clonmel, 
Inst.  C.E.  Tipperary,  Ireland. 

1885  June  6      Haioh,  J.,  A.M.  Inst  C.E.  ..     Borough     Surveyor,     Aberga- 

venny. 

1896  Apr.  25    Haikswobth,  M Surveyor  to  the  Urban  District 

Council,  Teddington. 

1897  June  19    Hague,  S.       Surveyor  to  the  Urban  District 

Council,  Dukinfield. 

1902  Sept  6      Halb,A Municipal  Engineer,  Howrah, 

Bengal. 

t\w^  n^  \ty^^^  C Surveyor  to  the  Urban  District 

T1901  Oct  19/  Council,      Droyhiden,     near 

Manchester. 
1902  Nov.  8      Hall,  E Borough  Surveyor,  Carnarvon. 

Bl^  ^r.  21 1  ^^^^^  ^''  -^^"^^  ^-  ^****'  ^•®-    ^«^«*i^e  Engineer,  Municipal 
'  Offices,  Bombay. 

1886  May  1      Hall,  W.,  A.M.  Inst  C  J!.         Surveyor  to  the  Urban  District 

Council,  Great  Crosby. 

1900  June  16    Hallah,  R Surveyor  to  the  Rural  District 

Couucil,  Eton. 

1901  May  11    Halleb,  J.C,  A.M.  Inst  CJ2.    Surveyor  to  the  Urban  District 

Council,  Guiseley. 

1894  July  7      Hamab,  A Borough     Surveyor,    Bishop's 

Castle,  Shropshire. 

1887  Mar.  12    Hambt,   G.  H.,  A.M.  Inst    Borough  Engineer,  Lowestoft 

C.E. 
1897  Feb.  13    Hamp,  H.  J.,  Assoc  M.  Inst.    Surveyor  to  the  Urban  District 
C.E.  Council,  New  Swindon. 

1897  Mar.  13    Hanson,  J.  H Surveyor  to  the  Urban  District 

Council,  Cottingham,  Yorks. 

1890  Sept  13    Hanson,  W. Surveyor  to  the  Rural  District 

Council,  Wantage. 

1896  Jsn.  18    Haba,  R Engineer  to  Tokio  Fu,  Japan. 

1873  Feb.  15    Habdino,  J.  R.,  M.  Inst  C.E.    Ashley  Road,  Epsom,  Surrey. 

T1899  Ji2^*  lo}*^^^°^®'^-^-    • Borough    Engineer,    Bury  St 

^  Edmunds. 

1899  Jun.  29  '^Habqbbaves,  J.  E Surveyor  to  the  Urban  District 

Council,  Famborough,  Hants. 
1899  May  6      Habman,  E.  A.,  M.  Inst.  C.E.    Corporation     Gas      Engineer, 

Huddersfleld. 
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1897  Mat.  13    Habftr,  A.  O,      Snnreyor  to  the  Urban  Distriet 

Council,  CaerphillT. 

1894  Mat.  3      HABPUB,  W^  M.  Inst  CJ3.    Borongh  Engineer,  Caidiff. 

(Paa    President    (Member 
of  Comca,) 

1896  Jan.  18    Habbis,  F.     Snrveyor  to  the  Boral  District 

Gonncil,  Tonbridge.  Bid- 
bonmgfa,  Tanbridge  Wells. 

1901  May  11    Habribox,  A^  A.M.  Inst  O.K    Borough  Engineer,  Soothwaik. 

Town  Hall,  Walworth  Boad, 

8.E. 
1899  Jul  29    Habrisok,  G.  F.  P.      ..     ..     Sorreyor  to  the  Bural  District 

Council,  East  Stow.     8tow- 

market,  Suffolk. 
1896  Not.  28    Habston,  W.,  A.M.  Inst  C.E.    Surveyor  to  the  Urban  District 

Council,  Dartford. 

1896  Od  24    Habtlbt.T.  H. Borough  Surveyor,  Colne. 

1887  Jun.  18    Habtt,  S.,  li.  Inst  O.B.  I.  ..     City  £i«^neer,  Dublin. 

1893  Oct  21    Habvkt,    T.   F.,  Assoc  M.    Engineer  to  the  Urban  District 

Inst  CE.  Council,  TA  erthyr  TydviL 

1892  Apr.  23    Hawlbt,  6.  W. Highway     Surveyor     to     the 

Buial  District  Council, 
Basford.  York  Chambers, 
King  Street  Nottingham. 

1902  July  10    Hatkbs,  H.  T.       City   Engineer,    Perth,    West 

Australia. 

1895  Ape  20    Hathxs,  B.  H Borough    Engineer,    Newport, 

5}^  J™|^)*Hatwabd,T.W.A.     ..     ..     Borough    Surveys,    Sudbury, 

Tl^  jme  25}*^^^^^'**^  ®-  ^ Borough  Engineer,  Brighouse. 

1899  June  10    Hkath,J Surveyor  to  the  Urban  District 

Council,  Urmston. 
1885  June  6      Hvatov,  G.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 
C.E.  Councils,AbramandPember- 

ton.    King  Street,  Wigan. 
1890  Feb.  1      Hbsdkbsov,  A.  J.,  Assoc  M.    Surveyor  to  the  District  High- 
lust  CJl  way     Board,     Kingston-on- 
Thames. 

!J1S?  J^  !Z)*H«!a>BT,  J.  S Surveyor  to  the  Urban  District 

T1901  Oct  19/  Council,  Cannock,  Staft. 

1897  Feb.  13    Hkhbt,T.       Surveyor  to  tlie  Bund  District 

Council,  East  Betford. 

1892  June  11    Hbboh,  J.,  BE.,  BJL  ..     ..     County   Surveyor,   Co.   Down. 

Courthouse,  Downpatrick, 
Ireland. 

1902  Ifay  10  Holop,  B.  Surveyor  to  the  Urban  Dis- 
trict Council,  Tanfield,  Co 
Durham. 

1899  May  6      Hbslqp,  T.  H.  B County      Surv^or,      Norfolk 

County  Council,  Norwich. 

1875  Dec  21    Hbwbov,  T.,  M.  Inst  CE.  ..     City  Engineer,  Leeds. 

1894  July  7      Higctto,  T.  W.  K,  Asboc  M.    Borough  Surveyor,  Town  Hall, 

Inst  CJ3.  Chelsea,  S.W. 

1898  May  21    Hi6GiH8,J Chief  Engineer,  Grey  Co.,  New 

Zealand. 

1898  Dec  17    HniCBCLim,D. Surveyor  to  the  Urban  District 

Council,  NorthaUerton. 
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1893  July  13    Hind,  H Snryeyor  to  the  Urban  District 

Gounoil,  Eritb. 
1902  July  10  *Hine8,  0.  E Snryeyor  to  the  Urban  District 

Gooncil,  Windermere. 
1898  Sept.  3      Hibot,  B.  P.,  A.M.  Inst  G.E.     Borongh  Surveyor,  Sonthport. 
1895  Jane  27    Hodgson,  W SorTcyor  to  the  Urban  Didtriot 

Gonnoil,  Keswick. 

B1885  D^*  19}  HoD80N,G.,  M.  Inst.O.E.   ..     Loughborough.    Abbey  BuUd- 
'  ings.  Prince's  Street,  West- 

minster, S.W. 

.1^^;;  ?!)•«--.  I'- w "^t^eSt''  "^ 

1890  Feb.  1      Holden,  J.,  A.M.  Inst  0  J!.      Highway  Surveyor  to  the  Rural 

District    Council,    Llandaff. 
Ely,  Oardifll 

1897  Jan.  16    Hole,W.  P Borough       Surveyor,      Mont- 

gomery.    Ciowthei^s     HBllf 
Welshpool. 
1892  Mar.  11    Holmes,  G.  W.,  Assoc  M.    Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Walthamstow,  N.E. 

^Jl^^^l^^jl  Holt,G.  F. 48  CeoU  Bead,  Upton  Manor,  E. 

1901  Deo!  7    ♦Holt,  W Surveyor  to  the  Urban  District 

Council,  Sale,  Cheshire. 
1884  Oct.  9      HooLET,  Cosiio  a,  Assoa  If.    Surveyor  to  the  Bund  District 
In8t.C.E.  Council,  Barton-upon-Irweli. 

Green  Lane,  Patricroft 
1884  Oct   9      HooLET,E.P.,A.M.In8tC.E.    County  Surveyor,  Nottingham. 
(Member  of  Ocmncil,) 

1898  Jan.  15    Hopkinsok,  F Surveyor  to  the  Bund  District 

Council,  Blyth  and  Cuckney. 
40  Bridge  Street,  WoricBop. 
1889  Sept  21    Hopkinsok,  W.  H.,  A.MJnst.    Borough  Engineer,  Keighley  ; 
C.E     ( Member  of  Cbtmct/.)         Bon.  Secretary^  Yorkshire  Dis- 
trict 

1891  Dec.  12    Hoban,  J.,  M.E.,  MJnstCE.    County  Surveyor,   82   George 

Street,  Lim<«rick,  Ireland. 

1895  July  27    Hobsfall,  W.  H.  D Surveyor  to  the  Urban  District 

Council,  Southowram.  9  Har- 
rison Bottd,  Halifax. 
1900  May  19    Hobsfikld,  J.  Nixok    ..     ••     Surveyor  to  the  Urban  District 

Council,     Hampton     Wick. 
iQon  iwr«^  Q  \  Kingston-on-Thames. 

«i  QAQ  Sf?  01  \  HOBTON,  G.  S Nelson  Terrace,Ranelagh  Boad, 

Bl90d  teb,  11)  Felixstowe. 

1902  Sept  6      HosKiNS^M.   ..     » Surveyor  to  the  Urban  District 

Council,  Oystermouth. 

1894  Mar.  3      Howabd,  H Surveyor  to  the  Urban  District 

Council,  Littlehampton. 
1898  Sept  3      Howabd,  S ..     Surveyor  to  the  Urban  District 

Council,  Bradford-on-Avon. 
1889  Dec.  14\  Howabd-Skith,   W.,  Assoc.    '"Naworth,"    Laneroost   Boad, 
B1898  Oct   15/      M.InstCE.  Tnlse  Hill  Park,  S.W. 

1880  May  27    HowoBorr,J Surveyor  to  the  Urban  District 

Council,  Bedcar,  Yorkshire. 
1894  June  21    Howell,  F.  G County      Survevor,       Surrey. 

Kingston-on-Thames. 

1896  Feb.  22    Howsb,  W.  T Surveyor  to  the  Urban  District 

Council,  Bexley. 
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1897  June  17    Huohis,  H.  T.       Highway    Surveyor,   Havfield 

Boad,  Ghapel-eu-le-Frith. 

1897  Jan.   16    Hvmphbets,  J Surreyor  to  the  Urban  Distriot 

Coundl,  Maeeteg. 

1899  June  1      Humphbieb,  H.  H Surveyor  to  the  Urban  Distriot 

Council,  Erding^n. 

1894  June  21    Hunt,  G.  J Borough  Engineer,  Dorchester. 

1897  July  8      Huhteb,  T Surveyor  to  the  Urban  Distriot 

Council,  Leigh. 

SiSft  A^*  L)*HuRD,  H Surveyor  to  the  Urban  District 

T1896  Apr.  25/  ^^^„^1^  Bioadstairs. 

Sl^l  n2?'7*)*Hunx)!r,F Surveyor  to  the  Urban  Distriot 

Tiwj  1^.  7  )  Council,  Ashton-on-Mersey. 

Tl9^  Ma^'  21}  H"™>'''  ^ Surveyor  to  the  Urban  District 

^  Council,  Exmouth. 

1898  Mar.  19    Huxlet,  J Surveyor  to  the  Bural  District 

Council,  Hailsham. 

1898  May  21    Ikgamblls,  E.  W Surveyor  to  the  Urban  District 

Council,  Pokeedown. 

Si»«  c£^'  ??}*I»GHAM,  W.,  A.BI.  InttC.E.      Hydraulic      Engineer,      Port 
Tiwe  uct.  Z4j  Elizabeth,  South  Africa. 

1899  Feb.  25    Inorasi,  S County       Surveyor,       Devon. 

Exeter. 

1888  Nov.  17    lEViNtt,  W.E Surveyor    to    the    Municipal 

Shire     of    Toowong,     near 
Brisbane,  Queensland. 

^J^^'^®^!  Isaacs,  L.H 3  Verulam   Buildings,   Gray's 


1900  July  19    Jaok,G.  H Surveyor  to  the  Urban  District 

Council,  Aston  Manor. 
1893  Oct  21    Jaffbst,  W Town  Surveyor,  Matlock  Bath. 

1896  Oct.  24    Jambs,  A.  C,  A.M.  Inst  O.K.    Surveyor  to  the  Urban  District 

Council,    Grays     Thurrock. 
Grays. 
1900  Mar.  10    Jambs,  J.  P. Borough  Surveyor,  Tenby. 

S}^  2^  ^ Wamesok,  M.  W. Borough  Engineer,  Stepney. 

TISW  Mar.  29 j  Q^  ^j.^  Q^  Whitechapel,  E. 

1897  Feb.  13    Jabvis,  B.  W Surveyor  to  the  Bural  District 

Council,  Tenbury. 

1885  Apr.  18    Jncvn,  E Surveyor  to  the  Urban  District 

Council,  Melton  Mowbray. 

l\^  rw'  ItVJwm*  I^-  H Surveyor  to  the  Urban  Distriot 

IiaS  ?^   ii(  Council,  Cheshunt 

SiSfi  rw*  i?r JEffKiN,  C.  J.,  A.M.  InstCJE.      Surveyor  to  the  Urban  District 
T1896  Uct  24j  Council,  Finohley,  N. 

1899  June  10    Jenkins,  D.M., A JfJnstO.E.    Borough  Surveyor,  Neath. 

1880  Feb.  7     Jennings.  G Borough  Surveyor,  Botherham. 

1895  May  25    Jepson,  J Surveyor  to  the  Urban  District 

Council,  Leveushulme. 
1892  July  21    Jevons,  J.  H.,  A. M.  Inst  O.E.    Borough  Surveyor,  Hertford. 
1895  June  27    Johnston,  J.,  Assoc  M.  Inst    Waterworks  Engineer,  Brighton. 
C.E. 

b 
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1888  Aug.  4  \  Jones,  9.C.,  Lt.-Gol.  A.  8.,    Bidge  Cbttage,  FinohsmpBtead, 
RI902  Nov.  8  /      Assoc.  M.  Inst.  C.E.  Berks. 

1873  Feb.  15    J0NE8,CHAS.,M.lD8t.0J:.    Borough     Snrreyor,     Ealiog, 

(Past  President  and  General        Middlesex. 
Bon.  Secretary.) 

1894  Jnly  7      Jonbs,  Ghbistophkb     ..      ..  Borough  Burveyor^ytbe,  Kent 

1874  Jan.  29    Jones,  I.  M.,  M.  lust.  G.E.  City  Surveyor,  Chester;  Engi- 

neer   to    the     Dee    Bridge 
Commissioners. 

1894  June  21    Jones,  J Surveyor  to  the  Bural  District 

Council,  Hengoed,  vuSOardifll 

1894  June  21    Jones,  J.  O Surveyor  to  the  Bural  District 

Council,  Bi^leswade. 
1903  June   6    Jokes,  B.  B Surveyor  to  the  Urban  District 

Council,  Horsfortb. 
1900  Mar.  10    Jones,  T.  C Surveyor  to  the  Urban  District 

Council,  Bt-drutl). 
1892  May  28    Jones,  W.,  As8oo.M.InstO.E.    Surveyor  to  the  Urban  District 

Council.  Colwyn  Bay. 

1897  Feb.  13    Jones,  W.  J Surveyor  to  the  Urban  District 

Council,  Bhondda. 

1898  Apr.  23    Jones,  W.  P Surveyor  to  the  Urban  District 

Council,  Glynoorrwg. 

1891  June  25    Jukes,  W.  H Surveyor  to  the  Urban  District 

Council,  Tipton. 

Bl^  ^  lel  ^^'  ^'  ^'  ^^'  ^■*-  ^'^     ^^^^  ®*^^^  Douglas,  Isle  of 
'  Man. 

1889  Feb.  9      Kemp,  J.,  Assoc.  M.  Inst  C.E.     Engineer  to  the  Municipality 

of  Brisbane,  Queenslana. 

1892  Apr.  23    Kbnnedt,  J.  D.    ..      ..      ..     Borough  Surveyor,  Betford. 

1895  May  25    Ketwood,  H.  G Surveyor  to  the  Bural  District 

Council.  Maldon. 
1892  July  11    KiDD,  T.,  Assoc.  M.  Inst  C.E.    Surveyor  to  the  Urban  District 

Council,  Swadlincote,  Burton- 
on-Trent. 

1899  Oct  21     KiLLiCK,  J.  S.        Surveyor  to  the  Bural  District 

Cuunoil,  Maidstone. 

1899  June  29    Killiok,  P.  G Borough    Surveyor,    Finsbury, 

E.C. 

R1903  JiSy  25}  ^i'"™^^'  ^  M Abbey  Cottage,  Leek,  Staffs. 

1888  Sept  15    Kirk,  T.,  Assoc.  M.  Inst.  C.E.    TownEngineer,Ip8wich,Queens- 

land. 
1892  Mar.  11     KutKBT,S.  A.,  M.A County  Surveyor,  Cork  (South 

division).  Mast  Biding.  Mira- 

mur,  Queeiistown. 

1895  Oct   19    Knapp,  B.  W Borough  Surveyor,  Andover. 

1903  June  25  *Knkwstubb,  F.  W Surveyor  to  the  Urban  District 

Council,  Haverhill. 
1903  June  26  ♦Knewstubb,  J.  J. Surveyor  to  the  Urban  District 

Council,  Penrith. 

Bl9^  Ja?*  17}  ^^o^» ^- M»  A.M.Inst.C.E.    35  Bancroft  Boad,  MUe  End, E. 

1884  Oct  9      Laoet,  F.W.,  M.In8tC.B.  ..     Borough      Engineer,    Bourne- 
mouth. 

Jj^l  ^^  jgl^IiACET,  G.  W Borough  Surveyor,  Oswestry. 
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1900  Dec.  15  Lailet,  H.  G.  N 

1900  July  19  LArrHWAiTE,  V 


1891  June  6      Landless.  J.  T.,  Assoc.  M. 

Inst  CS. 


Hardy's      Chambers,      Pieter- 

maritzbnrg. 
Surveyor  to  the  Urban  District 

Council,  Trowbridge. 
Surveyor  to  the  Urban  District 

Council,  Tnrton. 
Surveyor  to  the  Urban  District 

Council,    Brierfield,     Lanes. 

Station  Buildings,  Nelsrn. 


ml^  N^^  8*}  ^^^H^»  -^•»  M-  ^^'^  ^'^'  ••     Municipal  Buaaings,  Margate. 

1895  May  25    Lavuns,  F.,  A.M.  Inst.  C.E.      Surveyor  to  the  Rural  District 

Council.    CookhHin.      23  St 
Luke's  Close,  Maidenhead. 
1882  Apr.  15    LAWS,  W.  G.,  M.  Inst  C.E.    95  Osborne  Koad,  Newcastle-on- 
{Past  President.)  Tyne. 

1897  Jan.  16    Lawson,  A. W.,  A.M.InstO.E.    Borough  Surveyor,  RawtenstaU. 
1884  July  10    Lawson,   C.   G.,   Assoc.  M.    Surveyor  to  the  Urban  District 

Inst  C.E.  Council,  Southgate.    District 

Offices,  Palmer's  Green,  N. 

1900  Biar.  10    Lawton,  C  H Surveyor  to  the  Urban  District 

Council,  Warminster.    Christ- 
church  Cottage,  Warminster, 

SSSill}*'^'^ City  Surveyor,  Tnut). 

1896  Oct   24    Lkibodt,  J.  W County  Surveyor,  Co.TyTone(S.) 

1898  Mar.  19    Lxktb,  H.  J.  G County  Surveyor,  Huntingdon. 

1880  Apr.  10    Lims,  W.  H.,  A.M.InstC.E.     County  Surveyor,  Bedford. 

1900  May  19    Lego,  E.  L Borough 6urveyor,Christohurch, 

Hants. 

1894  May  19    Leigh,  W Borough  Surveyor,  Chorley. 

1873  Feb.  15    LEMON,  J.,  M.  Inst.  C.E.    Consulting    Engineer,    Sonth- 
(Ptui  PrendenL)  ampton;      and    11     Victoria 

Street,  Westminster,  S.W. 

1899  Oct.   21    Likes,  K     • Engineer  to  the  Rural  District 

Council,  Chesterfield. 
G1896  July  25) 

T1899  Dec.  16|*Liveb8EDOe,  J.  W Wigan  Road,  Ashton-in-Maker- 

Bl9a3  Feb.  21 1  field. 

1891  Mar.  21  \  LrviNGsroine,  G.,  Assoc.  M.    17  Victoria  Street,  Westminster, 
B1901  Aug.  24/      InstO.K  S.W. 

?1^  0^1  ?5}*I^»"5Y,  P.,  A.M.  Inst  C.E.       Town  Surveyor,  Hale,  Cheshire. 

1873  May  2      LOBLEY,  J.,  M.  Inst  C.E.    Borough     Engineer,     Hanley, 
(Past  President.)  (Member  of       Stafibrdshire. 
Council.) 

1896  Jane  25    Looke.  W.  R Borough  Surveyor,  Town  Hall, 

Hemel  Hempstead. 
1889  Sept  21    Lomaz,  C.  J.,  Assoc.  M.  Inst    Engineer  to  the  Urban  District 
C.E.  Cbuncil,    Gorton.     37  Cross 

Street,  Manchester. 
1896  Oct   24    LoNGFiELD,  R.  W.  F.,  Assoc.    County  Surveyor,  Co.  Cork  (W.). 
M.  Inst  C.E.  Bandon. 

1902  Nov.  8       LoBP,  £.  L Borough  Engineer,  Greymouth, 

New  Zealand. 

1901  May  11     Lovedat,  W.  F Borough       Surveyor,       Stoke 

Newiiigton,  N. 

1892  Jan.   16    Lovegbovb,  E.  J.,  M.  Inst    Engineer  to  the  Urban  District 

C.E.    (Member  of  Council.)         Council,  Homsey,  N. 

Digitized  by  LjOOQIC 


XXiv   LIST  OP  MEMBERS  OP  THE  INCORPORATED  ASSOCIATION 

Date  of  Election 
and  Trantfer. 

1887  June  18    LOWE,  0.  H.,  M.  Inat.  O.E.    80    Somerset  Street,  Portman 

(Patt'PreMent)     {Member       Square,  W. 

of  Council,) 

1897  July  8      Lumbden,  J.  L Burgh  Sorreyor,  Kirkcaldy. 

1896  July  25    Lumd,  0 Surreyor  to  the  Urban  District 

Council,  Cleokheaton. 

1896  Oct.  24    Lynam,  F.  J.,  Assoc.  M.  Inst.    County  Surveyor,  Co.  Tyrone 

C.E.  (N.) 

01888  July  ]2\*Lynam,  G.  T.,  Assoc.M.Inst.     Borough  Surveyor,  Burton-on- 
T1897  Oct.   16/      C.E.  Trent. 

1891  Aug.  1      Ltnam,P.  J County       Surveyor,       Louth. 

Dundalk,  Ireland. 

1873  May  2  \  MoBeath,  A.  G.,  Assoc.  M.  Montagu  Road,  Sale,  Cheshire. 
B1900  Mar.  10/      Inst.  C.E. 

1883  May  80    MaoBbaib,  R.  A.,  Assoc.  M.  City  Engineer,  Lincoln. 
Inst  C.E. 

1900  Feb.  10    MoDebmid,  C Surveyor  to  the  Urban  District 

Council,  Eston. 

1897  Feb.  13    MoDonald,  A.  B.,  M.  Inst  City  Engineer,  Glasgow. 

C.K 

1897  Jan.  16    lfAoKsMZiB,D County  Surveyor,  Dunfermline. 

1895  Oct.   19    MoKemzie,  J.  MoD Surveyor  to  the  Rural  District 

Council,  Bucklow.    7  Bfarket 
107Q  ont    9Si\  Street  Altrincham. 

B1889  Oct*   19/  MoKiE,  H.  U.,  M.  Inst  C.E.    The  White    House,  Spondon, 

1898  June  80    MoEillop,  B Burgh  Surveyor,  Perth,  N.B. 

1898  Feb.  19    Madik,  W.  B Surveyor  to  the  Urban  District 

Council,  Rnshden. 

1897  Mar.  18    Maobr.  F.  W Surveyor  to  the  Rural  District 

Council,  Walsall. 

1886  Dec.  18  Maib,  H., Assoc. M.Inst. C.E.  Borough  En^eer,  Hammer- 
smith, W. 

1900  Feb.  10    Mallinson,  J Surveyor  to  the  Urban  District 

Council,  Skipton. 

®|^  j^;  I^Vmanley,  J Late  Borough  Surveyor,  Wok- 

^  ingham. 

1892  July  21    Mamnino,  G.  W Surveyor  to  the  Rural  District 

Council,  Staines. 

^}^f  ^*°:  24}*Mabk8.C.  W Borough     Surveyor,    Woking- 

^^*  ham. 

1888  July  12    Mabks,  H.  C,  A.  M.  Inst.CE.    City  Surveyor,  Carlisle. 

1899  May  6      Mabks,  W.  L Surveyor  to  the  Urban  District 

Council,  Rhymney. 

1901  May  11    Mabsh,  F.  G "Dulton,"    Derby    Road,  Sur- 

biton. 

1897  Mar.  18    Mabshall,  J Surveyor  to  the  Rural  District 

Council,  Westlialling. 
1891  Jan.  21\  Mabston,  0.  F.,  Assoc.  M.    44  High  Street,  Sutton  Ooldfleld. 
B1902  Nov.  8  /      Inst.  C.E. 

1894  Mar.  8      Mabten,   H.   J.,  Assoc.  M.    Borough     Surveyor,     Eastern 
Inst.  C.E.  District.    Wandsworth.     215 

1890  Mar   29^  ^*^^  hoad,  Balham,  S.W. 

B1898  Marl  19/  ^^^^^»  C).,  Assoc.M.InstC.E.    Beeston,  near  Nottingham. 

1899  May  6      Mason,  C.  G.,  Assoc.  M.  Inst    Borough  Surveyor,  Guildford. 
C.E 
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1890  Mar.  29    BIassie,  F.,  A.M.  Inat.  CE.       Surreyor  to  the  Rural  District 

Gouncil,  Wakefield. 
1883  Feb.  17    Mathews,  6.  8.,  Assoc  M.    Sanreyor  to  the  Urban  District 
Inst.  CE.  Council,  Dorking. 

1898  Dec  17  ^Mattbews,  K  B Surveyor  to  the  Urban  District 

Council,  Bridlington. 
1881  Dec  10    MAWBET,  E.  O.,  M.  Inst.    Borough  Engineer,  Leicester. 
CE.      {Fast      Prendetd.) 
{Member  of  Council). 

1892  Mar.  11    Mawsox,  B.  0 Borough  Surveyor,  Evesham. 

01896  July  25\*BiAXWELL,  W.  H.,  Assoc  M.    Borough  Surveyor,   Tunbridge 
T1902  Sept  6  j      Inst  OK  WeUs. 

1875  3ray  1      MAY,  F.  J.  C,  M.  Inst.  CE.    Borough   Engineer    and   Sur- 
{Past  President)  (Member  of       veyor,  Brighton. 
Omnctl) 

1894  Oct  20    Matbuby,  H.  P. Surveyor  to  the  Urban  District 

Council,  Great  Malvern. 

1901  Aug.  24    Matlan,  S Surveyor  to  the  Rural  District 

Council,  Basford. 

1889  May  18    Matnb,C.,  M.Inst.  CE.    ..     Engineer  and  Surveyor  to  the 

Municipal  Council,  ShanghaL 
Hon,    Corresponding    Sec   for 
Eastern  Asia. 
1883  Feb.  17    MEADE,  T.  DB  COUBCT,    aty  Surveyor,  Manchester. 
M.  Inst  CE.    (Past  Presi- 
dent,) 

l\^  ri?*  JJNmbllob.  T.  E.  W.,  Assoc.  M.    Withington,  Boyne  Park,  Tun- 
SA?r.2?J      ^°«^<^-^  bridge  WelU. 

1888  July  12  'Mktoalf,  J.  W.,  Assoc  M.    Town  Surveyor,  Newmarket. 
Inst  CE. 

1903  June  25  'Metcalfe,  A.  J. Surveyor  to  the  Rural  District 

Council,  Bourne. 

1890  June  7      Middlbtok,  B.  H.,  Assoc  M.    Borough  Surveyor,  WalsalL 

Inst  CE. 
1893  June  24    BIilleb,  H.,  KL  Inst  CK  ..     County  Surveyor,  East  Suffolk, 

Ipswich. 

1902  July  10    Miller,  H Surveyor  to  the  Urban  District 

Council,  Heysham. 

1893  June  24    Mills,  J.  H Oak  Street,  8haw,  near  OldhaoL 

1897  Jan.  16  *Milke8,  O.  P.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 

CE.  Council,  Stroud. 

1874  May  23  Mitchell,  J Borough  Surveyor,  Hyde,  Man- 
chester. 

1887  July  14    Mulikeux,  W.  F.  Y.     ..     ..     Engineer  and  Surveyor  to  the 

Rural  District  Council, 
Ulverston. 

1896  Oct  24    MoKOUB,  J.,  A.KL  Inst  CE.      County     Highway     Surveyor, 

Stafford. 

1900  Dec.  15    Morteath,  G County     Surveyor,     Newtown, 

St  BoeweU's,  N.B. 

1891  Oct   17    MooBE,J.  H. County   Surveyor,   Co.  Meath. 

63  Eodes  Street,  Dublin. 

1898  Apr.  23    Moboan,  E.  F Borough       Bead        Surveyor, 

Croydon. 

1895  July  27    Moboan,  G.  S.       Surveyor  to  the  Bural  District 

Council,  Llantrissant,-  Gla* 
morgan. 
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1892  July  11    MoROAK,  J Surveyor  to  the  Rural  District 

Council,  Pontardawe.  Swan- 
sea. 

1901  Junes      Morgan,  R.P Surveyor  to  the  Urban  District 

Council,  Towyn. 

1874  May  1  Morgan.  W.  B.,  Asboc.  M.  Borough  Surveyor,  Weymouth 
Jnst.  C.E.  and  Meloombe  Regis,  Dorset- 

shire. 

1898  June  30    Morris,  F.  J Borough  Surveyor,  Grantham. 

1891  Aug.  1      Mortimer,  J Surveyor  to  the  Urban  District 

Council,  Tettenhall,  near 
Wolverhampton. 

1903  Feb.  21    Mocldino,  T.,  A.M.Inst.C.E.    City  Surveyor,  Exeter. 

^m  jSSef  }*M^^'  J-  C-  A.M.Imit  C.B. 
1885  Feb.  7      Mountain,  A.  H.,  Assoc.  M. 
Inst  C.E. 


Borough  Surveyor,  Lancaster. 


1901  Feb.  16  »Moynihan,  M.  A. 


1 898  Sept.  3      Mulvant,  C.  J.,  M.  Inst.  0  JI. 

1890  Mar.  29    Muroh.  P 

1896  Nov.  28    Murpht,  P.  E.,  Assoc.  M-Inst 
C.E. 


1895  Feb.  16    Murzban,    Khan    Bahadur 
M.C.,  CLE.,  M.Inst.  C.E. 


Surveyor  to  the  Urban  District 
Council,  Withington,  near 
Manchester. 

Surveyor  to  the  Urban  District 
Council,  Westport,  Co.  Mayo. 

County  Surveyor,  RcNSCommon. 

Borough  Engineer,Portsmouth. 

Engineer  to  the  Tottenham  and 
Wood  Green  Joint  Drainage 
Committee.  712  High  Road, 
Tottenham,  N. 

Executive  Engineer,  Bombay. 


1896  Oct   24    Nankitell,  H.  H Surreyor  to  the  Urban  District 

Council,  Braintree. 
1893  July  31  *Nettleton,  H.,   Assoc    M.    Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Weston-super-Mare. 

1900  Feb.  10    Nkwet,  W.  F Surveyor  to  the  Urban  District 

Council,  Nantwich. 
1877  May  1      Nrwman,  F County  Surveyor,  Isle  of  Wight. 

1897  July  8      Newuan,  8.  J Surveyor  to  the  Urban  District 

Council,  Branksome. 

Rl^  Jan.*  17}  ^«^TON,  C.  E 17  Cooper  Street,  Manchester. 

G1895  Jan!  191 

TA1901  Oct.  19  rNKWTON,  E.  B.,  A.M.  Inst  C.B.  Borough  Surveyor,  Paddington, 

T1902  Mar.  22)  W. 

1891  Oct.   17    Newton,  G.H Surveyor  to  the  Urban  District 

Council,  Denton,  Manchester. 

1888  May  12    Newton,  W.  J.,  A.M.In8iCJB.  Borough  Surveyor,  Aocrington. 

T1899  B^t!*  25}*^^^**^'  ^  B.,  AM.  In8t.C.B.    Borough  Engineer,  Folkestone. 
1887  July  14\  Norrington,  J.  P.,  Assoc.  M.    17  Victoria  Street,  Westminster, 
B1899  Feb.  25/      Inst.  C.E.  S.W. 

®2^  g^  3  |*NoRRi8,  J.  H.         Borough  Surveyor,  Godalming. 

B1901  ^  11}  ^®R»^=»  ^-  K Hawley  House,   Tudor   Road, 

^      '  Upper  Norwood. 

1900  Dec.  15    Nuttall,  H Surveyor  to  the  Urban  District 

Council,  Kearsley. 
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1899  Feb.  25    NinTALL,W Surveyor  to  the  Urban  District 

Council.  Prestwicb. 

Tl^  Ch^  ^}»Oakd«n,  R.  am,  loit.  O.E. ..     SoTFeyor  to  the  Rural  District 
'  Council,  Newark. 

1901  Aug.  24    O'Hasa^H. Surveyor  to  the  Urban  District 

Council,  Ballymena,  Ireland. 

1891  Aug.  1      Obohabd,  W.  P.,  B.B County  Sunreyor,Ballioa,  North 

Mayo,  Ireland, 

1892  Jon.  16    Oxtobt,  W.,  A.M.  Inst  C.E.     Borough  Engineer,  Camberwell, 

S.E. 

1896  July  25  'Paluskb,  W.  A Town  Engineer,  East  London, 

Cape  of  Qood  Hope. 

1896  Apr.  25    Palmbb,  F.  W.  J Surveyor  to  the  Urban  District 

Council.  Heme  Bay. 

1900  Mar.  10    Palmeb,  P.  H Borough  Surveyor,  Hastings. 

1894  Apr.  6      Pabdok,  J.  C,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 

C.E  Council,  Barry,  noar  Cardiff. 

1876  May  1      Parkxb,  J.,  A.M.  Inst.  O.E.      City  Surveyor,  Hereford. 

•^iSI  ^i^L  JtI  Pabkeb,  J.,  A.M.  Inst  C.E.      107  Bedford   Court  Mansions, 
B1895  June  27/  3^^^  ^^^^^  ^.  ^ 

JS5  J^K  ^1  PABKra,J,B.,A.MJnst.aE.    P.O.    Chambers,  St    Nicholas 
mwd  *eb.  zi)  Square,  Newcastle-on-Tyne. 

1896  Oct  24    Parub,S.  W Surveyor  to  the  Urban  District 

Council,  TliomhilL 

1893  July  13    Pabb,  F.,  Aaaoo.  M.  Inst  O.E.    Borough  Surveyor,  Bridgwater. 

JJ}^  ^-  J!|»Pabr,  N Surveyor  to  the  Urban  District 

T1894  Oct.   20/     -^  Council,  Brentford. 

G1898  June  30\*Pabb,  F.  H. Surveyor  to  the  Urban  District 

T1899  Oct  21/  Council.  Wealdstone. 

1894  June  21     Paton,  J.  (Member  of  Cowkcil,)  Borough  Engineer,  Plymouth. 

1895  Jan.  19    Pattison,  W.  P Surveyor  to  the  Urban  District 

Council,  Benwell  and 
Fenham. 

1897  Jan.  16    Peaoogk,T.J Surveyor  to  the  Rural  District 

Council,  Spalding. 

1898  Dec.  17    Pbabob,  F.  W Surveyor  to  the  Urban  District 

Council,  Twickenham. 

1894  Mar.  3      Pbarson,  W.  T Surveyor  to  the  Urban  District 

CouncU,  Rothwell,  North- 
ants. 

1897  Feb.  18    Peasb,  C.  R. Borough  Surveyor,  Todmorden. 

1899  Oct  21    Pebt,H.  F City    Engineer,    Bbemfontein, 

South  Africa. 
1891  Dec.  12    Peiboe.  R.,  AssoaM  JnstO.E.    Municipal  Engineer,  Singapore. 

1896  Nov.  28    Pbbbins,  B Surveyor  to  the  Urban  District 

Council,  Redditch. 
1891  Sept  12    PcBBT,  J.,  M.B.,  M-InstCE.     County  Surveyor,  Ca  Oalway 

(West  Riding),  GtUway. 
1896  May  21    PcrcH,  W.  J Surveyor  to  the  Urban  District 

Council,  Leigh-on-Sea,  Essex. 
1889  May  18    Pbillifs,  R.,  A.1IC.  Inst.  C.E.    County  Surveyor,  Gloucester. 

1901  Oct  19    PiGKABD,  J.  K      Borough  Surveyor,  Pontefraot, 

Yorks. 

1901  Aug.  24    Pick,  S.  P County    Surveyor,     Leicester. 

6  BiUlstone  Lane,  Leicester. 
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1898  Apr.  23    Piok£R,E Surveyor  to  the  Rural  District 

Oounoil,  Beverley. 
01887  June  18\*Piokkrino,  J.  S.,  Absoc  KL    Borough  EDgineer^Cheltenhftm. 
T1890  Sept.  13/      Inst    O.E.     (Ifom6«r     of       Hon,  Secretary,  Western  Dis- 
Counca,)  trict 

R1884  May  29}  P'c^^«f««  ^        ^^  Lowther  Street,  Whitehaven. 

01894  Jan,  13\*PiCKSBiiro,  8.  A.,  A.M.  Inst    Borough  Surveyor,  86  Waterloo 
T1895  Oct.   19/    C.K  Street,  Oldham, 

Tl^  cS.'  }9}*I*ICKL18,  G.  H.,  A.Bf.InstC.B.    Borough  Surveyor,  Burnley. 

1881  Dec.  10    Platt,  S,  S.,  M.  Inst  O.E.    Borough  Surveyor,  Rochdale. 
(^Men^ber  of  Council,) 

1893  Oct,   21     Plowbioht,  A.  H Borough    Engineer,    Wisbech, 

Gambs. 

Jiitt  rLY*  P)  Pollard,  J., M.Inst  O.E.  ..     31    Old   Queen   Street,  Westr 
B1885  Oct   3  /  minster,  S.W. 

1897  July  8      Pools,  H.  0. Surveyor  to  the  Urban  District 

Council,  Watb-upon-Deam. 
1881  July  7      PoBTER,R Borough  Surveyor,  Wakefield. 

»iS?  ^r;  ?})  Powell,  J 4-6  Victoria  Ohambere,    Ter- 

B1901  May  11/  ^,„^g  g^^,^  jj^^  London, 

Cape  Colony.    • 

1902  Feb.  22    Powell,  J.  G Surveyor  to  the  Rural  District 

Council,  Godstone,  Surrey. 

1891  Sept  12    Pbatt,  R Borough  Surveyor,  Henley-on- 

Thames. 

1899  Oct  21  »Pre8cott,  A.  B Borough     Surveyor,    Douglas, 

Isle  of  Man. 

1898  Mar.  19    Pbisoott,  W.  H.,  A.M.  Inst.    Surveyor  to  the  Urban  District 

C.E.  Council,  Tottenham,  N. 

1892  Jan.  16    Press,  W.  J Surveyor  to  the  Urban  District 

Council,  Bumham,  Somerset 

21^  T^!  ni)»PRiCE,  A.  J Surveyor  to  the  Urban  District 

T1899  June  29/        ^  ^^^^.j^  Lytham. 

1879  Mav  I      Price,    J.,     M.  Inst  C.E.        City  Surveyor,  Birmingham. 

(Member  of  Council.) 
1873  May  2      Prootor,  J.,  BL  Inst  C.E.  ..     Mero    Lawn,   Bolton,    Lanca- 
shire. 

1897  Feb.  13    Profutt,  J.  T Surveyor  to  tiie  Urban  District 

Council,  Worsley,  Walkden, 
Bolton. 
1892  May  28    Protjse,  O.  M.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 
C.K  Council,  Ilfracombe. 

1900  Oct  15    PuLLAR,W.  M Shire  Engineer,  Coburg,Victoria. 

1873  May  2      Purnsll,  E.  J Water     Engineer,     Coventry, 

Warwickshire. 

1899  May  6      Pitrser,  W.  B.,  AJU.  Inst    County     Surveyor,     Eeeteven 

C.E.  County  Council,  Grantham. 

01893  July  3l\»PuTMAN,  W.   B.,  A.M. Inst  Borough  Surveyor, Morley. 
T1898  June  13/      C.E. 

1897  May  15    Ptx-Jones,  L        City  Surveyor,  Chichester. 

1886  Dec.  18\  Radford,   J.  C,  A. M.Inst    168   Upper    Richmond   Road, 
R1901  Oct  19/      C.E.  Putney,  S.W. 

1889  July  4      Raplet,  W Surveyor  to  the  Rural  District 

Council,  Dorking. 
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1898  Apr.  23    Batnkb,  F.  J Sorreyor  to  the  Urban  District 

CouDoil,  NewhaTen. 
1878  May  1      Rsad,B..  A.M.In8t  aE.   ..     City  Snrreyor,  Glouoester. 

1899  May  6      Beis,  £. Surveyor  to  the  Urban  District 

Council,  Pontypridd. 

1898  Dec  17    Bxm,  B.  M Highway     Surveyor     to     the 

Stirlingshire  County  Council, 
46  Bamton  Street,  Stirling. 

1902  Jan.  25    Beid,  8.,  Absoc.  M.  Inst  C.E.    Municipal   Engineer,   Penang, 

S.S. 

1897  Feb.  13    Bbnwiok,  B Surveyor  to  the  Urban  District 

Council,  Horsham. 
1892  Mar.  11    Bitholds,  E.  J.,  Assoc  M.    Surveyor  to  the  Urban  District 

Inst  C.E.  Council,  Friem  Bamet 

1888  July  12\  Biobabps,  B.  W.,  Assoc  M.    Mutual  Life  of  N.Y.  Building, 
BI902  Feb.  22/      Inst.  C.E.  Martin  Place.  Sydney. 

1888  May  12  Bichardson,  H.,  Assoc  M.  Surveyor  to  the  Urban  District 
Inst  C.E.  (Member  of  Council,  HanHsworth.  Hon. 
Council)  Secretary,  Midland  District 

1884  Oct.  9      BiOHABDBON,  J Surveyor  to  the  Urban  District 

Council,  Stamford. 
1901  May  11  ^Bidlsb,  W Borough  Surveyor,  Tewkesbury. 

1892  Mar.  11    Bmoirr,  A.  B.       Surveyor  to  the  Urban  District 

Council,  Stone. 
1896  Nov.  28    Bobebts,  D Borough  Surveyor,  Lewes. 

Tl^  mS.  i8}*^m»T8»  F-.  A.  M.  InstCJL    Borough  Engineer,  Worthing. 

1893  Jan.  14    BoBiireoN,  A.  B Surveyor  to  the  Urban  District 

Council,  C]acton-OD*8ea. 

1891  Oct   17    BoBiNSoy,  W.  P.,  A.M.  Inst    Surveyor  to  the  Urban  District 

CJB.  Council,       Skelton-in-Cleve- 

land. 

1886  May  1      Robinson,  W.  J City  Surveyor,  Londonderry. 

1876  May  1  BOBSON,O.C.,KLInst  OJL  Surveyor  to  the  Urban  District 
(Poit  PreMeiU,)  (Member  Council,Wil]esden,MiddleBex. 
of  Council.) 

1896  Mar.  21    Bodwell,  A Surveyor  to  the  Bural  District 

Council,  Skiptnn. 

1896  Jan.  18    Bogebs,  W.  E.       Surveyor  to  the  Urban  District 

Council,  Bngely. 

1903  July  25    Boss,  D.  J.,  M.  Inst  C.E.     ..     aty  Engineer,  Guildhall,  Lon- 

don. 
1895  Jan.  19    Boss,  John  C,  AJf.  Inst  C.E.    Town  Engineer,  Warmambool, 

Victoria,  Australia. 

1892  July  11    BoTHEBA,  F.  B Surveyor  to  the  Urban  District 

Council,  Featherstone. 
1880  Oct  2      BouNTHWAiTE,  B.  S.,  Assoc    City  Engineer,Wellington,  New 
1K9«1  Tnlv  18^       ^'  ^^  ^•®*  Zealand. 

Bl^  b£i?.  2i}  ^^^^n»»  J 15  The  Village,  Old  Charlton, 

'  Kent 

1888  May  12    Buok,F.  W ..     ..     County  Surveyor,  Kent    Maid- 
stone. 

1895  Feb.  16    Bushbbookb,  T.  J.       ..      ..     Borough  Surveyor,  High  Wy- 

combe. 

1896  Apr.  25  'Bubhton,  R  Surveyor  to  the  Urban  District 

Council,  Cleethorpes. 

Bl^  Jm?  n}  ^^^^^  ^'  ^ *^  High  Street,  Cheltenham. 

1890  Mar!  29  *Sai8b,  A.  J.,  Assoc  KL  Inst  Ventnor  House,  Forest  Boad, 
C.E.  Fishponds,  Bristol. 
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1899  Feb.  25    Salkielo,  T Surveyor  to  the  Urban  District 

Council,  Leatherhead. 

°J|^  ^®  ^^Watjitdebs,  J Imperial  Chambers,  Newaik. 

1894  Mar.  3      Saville,  J Town     Surveyor,    Heckmond- 

wlke. 
1899  May  6      Sohofield,  W.  H.,  A.M.  Inst.    County  Surveyor,   Lancashire. 
C.E  County  Hall,  Preston. 

1894  June  21    Sooboie,  N.,  A.M.  Inst.  C.E.     Borough    Surveyor,    Hackney, 

N.E. 
1892  Sept.  24    Scott.  A.  F Surveyor  to  the  Urban  District 

Council,  Cromer. 
1888  Nov.  17    Scott,  H.  H.,  A.M.InstC.E.    Engineer  to  the  Commissioners, 

Hove. 

1901  Aug.  24    SooTT,  J.  H Surveyor  to  the  Urban  District 

Council,  Winton,  Bourne- 
mouth. 

1880  Bfay  27  Soott,  B.  S.,  Assoc.  KL  Inst  Surveyor  to  tbe  Urban  District 
C.E.  Council,  Bishop's  Stortford. 

1897  Feb.  IS    Soott,  T Surveyor  to  the  Bural  District 

Council,  Tadcaster. 

1897  July  8      Senior,  C.  E Surveyor  to  the  Urban  District 

Council,  Neeton,  Cheshire. 

1896  Oct.  24    Seniob,  J.S Surveyor  to  the  Urban  District 

Council,  Swanage. 

Ti^  ^!j  L|»Settlb,  J.  A.,  A.M  JnstCE.      Borough  Engineer  and  Surveyor, 
'  Ueywood,  Manchester. 

^I^Si^L}^— .E «'s?;:sj^/„s?iipj^a- 

1896  Nov.  28    Shabpe,  J.  E Surveyor  to  the  Urban  District 

Council,  Otley. 

1891  June  6      Shaw,  H.,  As8oc.M.Inst.C.E.     Surveyor  to  the  Urban  District 
iwQo  Tnn^T  ^  Couucil,  Ilford. 

B1901  A^  241  ®^^^"^- ^ Shenstone  Cottage,  BrowuhiUs, 

^  Staffs. 

1892  May  28    Sheabd,  W.  C,  AssocM.  Inst.    **Stonelea,"     Newtown,     New 

C.E.  MUls,  near  Stockport. 

1891  Oct.  17    Shepherd,  6.  J Surveyor  to  the  Bural  District 

Council,  Kidderminster. 
1884  June  10    Sheppard,  G Borough  Surveyor,  Newark. 

1892  July  11    Shillinoton,  H.,  M.E.        ..     Town  Surveyor,    Lurgan,   Ire- 

land. 

1895  Oct    19    Shifton,  T.  H Surveyor  to  the  Urban  District 

Council,  Oldbury. 

1902  June  7      Siddalls,  J Borough  Surveyor,  Tiverton. 

1887  Oct.  22    Stddons,  J.  M Surveyor  to  the   Biver    Nene 

Commissioners,  Oundle. 

1896  Jan.  18    Sidwell,  H.  T Surveyor  to  the  Bural  District 

Council,  Bochford,  Essex. 

R1898  Oci  isl^SiLOOOK,  E.  J.,  M.  Inst.  O.E.     10  Park  Bow.  Leeds. 

1897  Mar.  13    Siloook,  H Surveyor  to  the  Bural  District 

Council,Blackwell,Mansfield. 

1903  June  25    Sixoox,  G Borough    Surveyor,  Dunstable 

Beds. 

1903  Oct.   17    SiMM0ND8,T.  B     Surveyor  to  the  Urban  District 

Council,  New  Maiden. 

1901  Feb.  16  SDfPSON,  H.  F County  Surveyor,  Northern  Di- 
vision, Isle  of  Ely.    Wisbech. 
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1891  Aug.  1  \  SniFsoN,  W.  H^  A.  M.  Inst 
B1895  Jiiiie27/        C.E. 


Uoraefieiir  Street,  Leicester. 


1890  Sept.  13    SiNCLAiB,  J.S.,A.M.In8t.G.E.    Borough  Surveyor,  Widnes. 
1895  Oct.   19    Skelton,  R.,  A.M.  Inst.  CM,    MuQicipal  Engineer,  Colombo, 

Ceylou. 

1899  Cot  21    Sloooiibb,  D.  W Sorreyor  to  the  Urban  District 

Council,  Brynmawr. 

1898  Oct.  15  Smail,  J.  M.,  M.  InsiC.R..  Chief  Engineer  to  the  Metro- 
politan Board  of  Works, 
Sydney,  N.8.W. 

1898  Jane  30    Smalb8,J.  E Surveyor  to  the  Urban  District 

Council,  Ware. 
1895  June  27    Suillie,  J.  F Borough  Surveyor,  Tynemouth. 

1899  Deo.  16    Smith,  Abthub     Borough  Surveyor,  Dartmouth. 

1892  Mar.  11     Smith,  C.  Cuamrebs    ..      ..     Surveyor  to  the  Urban  District 

Council,  Sutton,  Surrey. 

1902  S^  6      Smith,  F.  H Surveyor  to  the  Urban  District 

Council,  Portishead. 

1899  Mar.  25    Smith,  H.  W.,  A.M.  Inst  C.E.    Borough  Engineor,Scar borough. 

1892  Mar.  11  Smith,  J.,  B.E.,  KL  Inst  County  Surveyor,  Co.  Oalway 
C.E.  (E.  Riding),  Hallinasloe. 

1897  May  15    Smith,  Jambs Bcnrou^h  Surveyor,  Buckingham. 

1895  May  25    Smith,  J.  B Surveyor  to  the  Urban  District 

Council,  Tvldesley. 

1899  001  21  Smith.  J.  D County  Road  Surveyor,  Wig- 
townshire. 1  Newton  Terrace, 
Stranraer. 

1901  Dec.  7      Smith,  J.  Gould,  A.M.  Inst.    Borough  Surveyor,  Beverley. 

C.E. 

1879  May  1      Smith,  J.  W.  M.  (Mmber  of    Borough   Surveyor,  Wrexham, 

CouncU,)  Denbighshire.      Hon.    Secre" 

tary.  North  Wales  District. 
01898  Dec  17) 

TA1901  Oct   19>*Smith,  J.  W Borough  Surveyor,  Barrow-in- 

T1903  Oct.    17J  Furness. 

1891  Dec.  12    Smith,  T.  R..  A.M.In8t  CE.     Surveyor  to  the  Urban  District 

Council,  Kettering. 

1897  Jan.  16    Smith,  Y Surveyor  to  the  Urban  District 

Council,  Teignmouth. 
01888  Jan.   ]4\*Smith-Savillb,  R.  W.,  Assoc.    Borough  Surveyor,  Darwen. 
T1897  Mar.  13/      M.  Inst  C.E. 
1887  Sept  13    Smtthe,  F Surveyor,  Finchley,  N. 

1898  Jan.   15    Snbll,  J.  F.  C,  A Jl  JostCB.    Borough    Electrical  Engineer, 

Sunderland. 

1903  Oct    17    SowDBN,  M Surveyor  to  the  Urban  District 

Council,  Whitohurch,  Salop. 

1898  Dec  17    Spbnobb,  J Surveyor  to  the  Urban  Dbtrict 

Council,    Oakworth.       York 
Chambers,     Cooke      Street, 

JS?  TW   ?nl  Spencer,  J.  P.,  A.M.InstC.E.    13  Grainger  Street  West,  New- 
BiWi  uec  W)  castleK)n.Tyne. 

1902  May  10    Spencer,  L.  G Borough    Surveyor,     Melrose, 

Wellington,  New  Zealand.  90 

Constable   Street,  Newtown, 

,gQK  j„„^  t»r\  Wellington,  New  Zealand. 

» i^  «^f  f^  \  Spines,  W.,  M.  Inst.C.E.     . .    39  Prudential  Assurance  Build- 
B1888  Sept  15j  .^^  p^^j^  ^^  L^^ 

1880  Feb.  7  \  STAiNTHOBPE,T.W.,A.M.Inst    P.WJ).,   Cape    Town,    South 
B1899  June  10/      C.E.  Africa. 
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1889  Dec.  14    Stallasd,  S.,  A.M.  Inat.  G.E.    Highway  Sonreyor  to  the  Rural 

•  Distriot    Council,    Croydon* 
Town  Hall,  Croydon. 
1898Jnne30    Stansfield-Bbun,  J Borough  Surveyor,  Lymington. 

Rl^  AprT  21}  ^^^'  ® ^  •^*™®*  ®*^**  Harrogate. 

1892  Mar.  11    Stbphbnson,  E.  P.,  Assoc.  M.  Town  Surveyor,  Llandudno. 
Inst  C.E. 

1886  July  8      Stbtbns.  G Surveyor  to  the  Urban  Distriot 

Council,  Aberoam,  Mon. 

1890  Mar.  29    Stevens,  L Surveyor  to  tlie  Urban  District 

Council,    Newton     Abbott, 
Devon. 

1892  Mar.  11    Stbvsnsok,  A.       District     Surveyor,     Ayrshire 

County  CounciL 

1891  Oct.  17    Stevenson,  J Surveyor  to  the  Urban  DiBtrict 

Council,  East  Molesey. 
1901  Feb.  16    Stbwabt,  J Surveyor  to  the  Urban  District 

Council,  Leighton  Buzzard. 
1891  June  25    Stiokland,  E.  A.,  Assoc.  M.    Borough  Surveyor,  Windsor. 
Inst  C.E. 

1897  Jan.  16    Stilgoe,  H.  E.,  A.M.Li8tO.£.    Borough    Engineer   and    Sur- 

veyor, Dover. 
1895  Feb.  16    Btibbat,  J Municipal  Engineer,  Rangoon. 

1900  Deo.  15    Stiven,  E.  E Borough  Surveyor,  Whitehaven. 

1887  Sept.  17    Stokoe,  J Surveyor  to  the  Urban  District 

Council,  Altriucham. 

1898  Mar.  19    Stow,  J.  F Surveyor  to  the  Rural  District 

Council,  Uxbridge. 

1903  Mar.  11    Stkeathbb,  W.  T Surveyor  to  the  Urban  District 

Council,  Waltham  Cross. 
61893  June  24\*8trtn»fbllow,    W.,    Assoc.    Surveyor  to  the  Urban  District 
T1893  July  13/      M.  Inst.  C.E.  Counci],Ashboume,DerbyBhiro. 

1880  MHy  27    Stubbs,  W.,  A.M.  Inst.  C.E.      Borough  Engineer,  Blackburn, 

T1892  Bepi,  24}*Sumneb,  F.,  A.M.  Inst.  C.E.      Borough  Engineer,  Woolwich. 

1895  Mar.  16  •Subtees,  R.  T Water  Engineer  to  the  Urban 

District  Council,  Newton-in- 
Mokerfield.  Newton-le-Wil- 
lows,  Lanos. 

T1901  jSSe  ^}*SwALES,  T.  R Borough  Surveyor,  Maldon. 

B1889  A^^  13}  Swabbbiok,  J..  M.  Inst  C.E.     30  St  Anns  Street,  Manchester. 

1899  June  10    Stkes,  M.  H Borough  Surveyor,  Stockton-on- 

Tees. 

1887  Mar.  12  Tanneb,  W. County  Surveyor,  Monmouth- 
shire.   Newport. 

1895  Mar.  16    Tabdit,  T.  H Surveyor  to  the  Urban  District 

Council,  Loftus,  Yorkshire. 

1891  Mar.  2n  Tatlob,  H.  W.,  Assoc.  M.    St  Nicholas  Chambers,  Amen 
R1903  Mar.  21/      Inst.C.E.  Comer,  Newcastle-on-Tyne. 

1890  Sept  13    Tatlob,  T.G Borough  Surveyor,  Ramsgate. 

G1891  Sept  12\*Taylob,   W.    J.,  Assoc  M.  County  Surveyor,  Hants.    Win- 
T1897  Oct.   16/      InstCB.  Chester. 

1892  Apr.  23    Tebrill,  W Suneyor  to  tlie  Urban  District 

Council,  Ashford,  Kent 

1901  Feb.  16  •Thomas,  R.  A Surveyor  to  the  Urban  District 

Council,  Menai  Bridge. 
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1892  Mar.  11  *Tboma8,  B.  J.,  KL  Inst.  Gountj  Sorreyor,  Backs.  Avlee- 
C.E.    (Member  of  Council.)         bury.    Hon,  Secretary,  Home 

DistrioL 

1890  May  3      Tbosias,  T.  J.,  A.MJiisiC.E.    Sorreyor  to  the  Urban  District 

Coonoil,  Ebbw  Vale. 

1902  Hay  10    Thomas,  W.  B Snrreyor  to  the  Urban  District 

Coonoil,  Sonthwick-on-Wear. 

1887  Sept  17  Thomas,  W.  E.  C,  A.M.  Inst  Snrreyor  to  the  Bnral  District 
C.K (Member of  CounciL)  Gonncil,  Neath;  Non,  Secre- 

tary. South  Wales  District 

1891  Jan.  21    Tbobpk,  J Sonreyor  to  the  Bnral  District 

Council,  Macclesfield. 

1898  Jan.  15    Thbopp,  J County  Surveyor,  Lincolnshire. 

29  Broadgate,  Lincoln. 

1898  Apr.  23  TuwArrss,  W.,  M.  Inst  (XK  Chief  Engineer  to  the  Metro- 
politan Board  of  Wdks, 
Melbourne,  Australia. 

SlSi  S!!f  Si  Womb.  G.  R,  A.M  Inst  aE.    Surveyor  to  the  Urban  District 
T1893  Oct  21  j  Council,  Barnes,  Mortlake. 

1895  Mar.  16    TooLiT,  H. Surreyor  to  the  Urban  District 

Council,     Buckhurst     Hill, 


1890  May  3      TowLSOX,  S.,  A.M.  Inst.  C.E.    Surveyor  to  the  Urban  District 

Council,  Sevenoaks. 
1894  Oct  20    Tbatbbs,  W.  H. Surveyor  to  the  Urban  District 

Council,  Wallasey. 

1897  Jan.  16    Tbbsiokb,  W.  H. Bomugh  Surveyor,  Falmouth. 

1897  Feb.  13    Tbindeb,  C.  D.  M.       ..     ..     Surveyor  to  the  Bural  District 

Council,  Claypole,  Newark. 
1901  Feb.  16    Tbowsdalb,  T.  J Surveyor  to  the  Urban  District 

Council,  Annfleld  Plain,  Co. 

Durham. 
1893  Oct  21    Ti7BLBT,A.C.,A.MJnstC.E.     City  Engineer,  Canterbury. 

1897  Mar.  13    Tubneb,  H.  H Surveyor  to  the  Bural  District 

Council*  Limehurst  Lanca. 
2  Grace  Street,  Old  Square, 
Aahton-under-I^e. 

1899  June  10  'Tcbnbb,  S Surveyor  to  the  Sural  District 

Council,  Ashby-de-la-Zonche. 

1898  June  30    TuBBirr,  A.  A Burgh  Surveyor,  Elgin,  NJB. 

1889  Sept  21     Vallahob,  B.  F Borough  Surveyor,  Mansfield. 

1887  Oct   22    Yaloh,   W.    A.    MabrroBB,    Bamsgate     Corporation     Gas- 
Assoc  M.  Inst  C.E.  vrorks  Engineer.    140  and  141 

Temple  Chambers,  Temple 
Avenue,  KC. 

1901  Mar.  23    Yawskb,  C Surveyor  to  the  Urban  District 

Council,       Cheriton,      near 
Folkestone. 
01894  Jan.  131 
T1901  Dec  7  }»Vbit,  L.  J 1  Pimlico  Boad,  S.W. 


B1903  Feb.  21 

b1?S?.S!'i7}^^»'^'^^~~-^^  ^^al'pld,^^^^^ 

1897  June  19    VnioEirT,  8.  J.  L.,  A.  M.  Inst  Borough  Surveyor,  Newbury. 

C.E. 

18M  June  21     Wadddiotov,  J.  A.  P.,  Assoc  Borough  Engineo*,  Marylebone, 

M.InstC.B.  W. 


Digitized  by  VjOOQIC 


XXXI V    LIST  OP  MEMBERS  OP  THE  INOOBPORATED  ASSOCIATION 

Date  of  Klection 
and  Trtnefer. 

1902  June  7      Waksfobd,  J.  P.,  A.  H.  Inst.    Surveyor  to  the  Urban  District 
O.E.  Council,  Bilston. 

1888  July  12    Wakslam,  H.  T.,   M.  Inst    County    Surveyor,    Middlesex. 

C.E.  (Member  of  Council.)  Guildhall,  Westminster,  8.W. 

1898  Sept.  3      Walkbb,  A.  H.,  A.  M.  Inst    Borough     Surveyor,      Lough- 

C.E.  borough. 

1873  May  2      Walker,  T.,  M.  Inst.  C.B.  ..     Late  Borongh  Surveyor,  Croy- 
don, Surrey. 

1889  July  4      Wallace,  G Borough    Engineer,    Holbom, 

E.C. 
1887  June  18    Walshaw,  J.  W Borough       Surveyor,      Peter- 
borough. 

1899  Jan.   21    Ward,  J.,  A.  M.  Inst  C.E.  ..     Borough  Engineer,  Derby. 

1886  July  8      Wardlb,  J.W.,A.M.lustC.E.    Borough  Surveyor,  Longton. 

1890  May  3      Watbbrousb,  D Surveyor  to  the  Urban  District 

Council,  Watford. 

1892  Mar.  11     Watkbts,  G.,  A.M.In8tC.E.     Surveyor  to  the  Urban  District 

Council,  Llanelly. 

1887  June  18    Watson,  J.  D.,  Assoc.  M.  Inst    Engineer  to  the   Birmingham, 

C.E.  Tame   and    Rea     Drainage 

Board,  Council  House,  Bir- 
mingham. 

1889  Sept  21    Watts,  E.T Surveyor  to  the  Rural  District 

Council,  Hadham  and  Stan- 
sted.  Bishop's  Stortford. 

1893  Oct  21    Watts,  W.,  A.M.Inst  C.E.  ..     Water  Engineer,  Langsett,  near 

Penistone. 

1899  Jan.  21    Weaver,  H.  J Borough  Surveyor, King's  Lynn. 

1887  June  18    WEAVER,  W.,  M.  Inst  C.E.    Borough  Engineer.  Kensington, 

(President)  W. 

1900  Oct    15    Webb,  H Surveyor  to  the  Urban  District 

Council,  Halutead,  Essex. 

1897  Feb.  13    Webb,  J.  A Surveyor  to  the  Rural  District 

Council,     Hendon.        Great 
Staumore. 

1901  Oct  19    Webster.  J.  W Surveyor  to  the  Urban  District 

Council,  Cowes,  Isle  of  Wight 

B1901  Aue  24}  Webster,  R.  J.       District    Surveyor,    Castleton, 

^'     •'  Manchester. 

1882  Apr.  15    Welburn,  W Borough  Surveyor,  Middleton, 

lufi?  T.,.«^ia\  near  Manchester. 

B1903  fS   21}  ^"^*^^' ^ '^*'®.    ^^^^^    Harrow    Road, 

-iIaq  ^^''  \t\  Weston,   H.    J.,   Assoc.  M.    24    Portland     Street,     South- 
Bl903Jan.  17/      i^^f  C.E.  ampton. 

1893  Apr.  22    Wetherill,  J.  W Borough  Surveyor,  Richmond, 

Yorks. 

1891  Oct    17    WuiTBREAD,  B Surveyor  to  the  Urban  District 

Council,  Carlton,  Notts. 

1888  July  12    White,  A.  E., M.  Inst  C.E.  ..     City  Engineer,  Hull. 

1891  Oct   17    White.  H.  v..  M.  Inst  C.E.  L    County      Surveyor,      Queen's 

County.    Ballybrophy. 

1900  Mar.  10    White,  J.  N Borough  Surveyor,  Stalybridge. 

1873  May  2      WHITE,  W.  H.,  M.  Inst.  C.E.    City  Engineer,  Oxford. 
(Past  President,) 

1899  Mar.  25    Whittell,  F.  S Surveyor  to  the  Urban  District 

Council,  Worksop. 

1900  Aug.  25    Whtatt,  H.  G.  A.  M.  liitt    Borough       Engineer,       Great 

C.E Grimsby. 
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1889  Feb.  9      Wiu,  G.  F^  M.  Inst  O.E.         City  durreyor,  Sheffield. 
{Member  of  Council,) 

1888  HUy  12    Wild,  O.  H Surveyor  to  the  Urban  District 

Coancil,  Littleboroogh,  near 
Manchester. 

1896  Apr.  25    Wildihg,  J Surveyor  to  the  Urban  District 

1004  M*ir  9Q^  Council,  Ruucom. 

JiSiJ  v^J  f\  Wilkinson,  J.  P 301-304  Com  Exchange  Cham- 

ElVins  JNov.  »  )  y^^j^  Cathedral  Street,  Man- 

chester. 

Ji^  ^h  ^\  Wilkinson,  W Ashton  House,  Hemingbrough, 

K19U3  Mar.  11}  g  Yorks. 

1899  Mar.  25    Wilkinson,  M.  H.        ..     ..     Surveyor  to  the  Urban  District 

Council,  Leyland. 

1884  Oct  9  \  WiLLOOX,  J.  £.,  Assoc.  M.    63  Temple  Bow,  Birmingham 
B1885  June  6  /      Inst.  O.E. 

1894  Mar.  3      Williams.  H.  Dawkin  ..     ..     Surveyor  to  the  Urban  District 

Coancil,  Ogmore  and  Ghirrw, 
Bbickmill  B.S.O.,  Bridgend. 

1893  July  31    Williams,  J.  B.     Borough  Surveyor,  Daven  try. 

1896  Oct  24    Williams,  J Surveyor  to  the  Urban  District 

Council,  Mountain  A^. 

1897  May  15    Williams,  M Surveyor  to  the  Urban  District 

Council,  Bridgend. 
1891  June  25    Willmot,  J County    Surveyor,     Warwick- 
shire.     6    Waterloo   Street, 
Birminghanu 

1898  June  30    Wilson,  A County  Surveyor,  Dumbarton- 

shire. 

1887  Sept  17    Wilson,  G Surveyor  to  the  Urban  District 

Council,  Alnwick. 

^]^  p*^  |j|  Wilson,  J Bankride.  Bacup,  Lancashire. 

1884  May  29  *WiLSON,J.B.,A.M.Inst.C.E.    Surveyor  to  the  Bural  District 

CouncU,  Cockermouth. 

1900  Feb.  10    Wilson,  Y Surveyor  to  the  Urban  District 

Council,  Wardle. 

Bl^  J^  17}  Window.  E.B.,Assoc.M.In8t.    2  Church  Street,  Liverpool. 
C.E. 

1897  Oct.   16    WiNNiNO,  D Burgh      Surveyor,     Broughty 

Ferry.  N.B. 
1880  OeL  2      Winsuip,  6.,  A.M.  Inst  C.E.     Borough   Surveyor,  Abingdon, 

Berks. 
1896  Feb.  22    Winteb,  O.  £.,  Assoc.  M.  Inst    Borough  Surveyor,  Hampetead, 

C.E.  N.W. 

G1900 
TA1902 
TI902: 

1880  Feb.  7      Wood,  A.  R Surveyor  to  the  Urban  District 

CouncU,  Tunstall. 

1894  Mar.  3      Wood,  F.  J.,  A.  M.  Inst  C.E.     County  Surveyor,  Sussex  East. 

Lewes. 

1898  Apr.  23    Wood,  W.  £ Surveyor  to  the  Urban  District 

Council,  Church. 

1900  Feb.  10    Woods,  B.  L. Town    Surveyor,   Bangor,   Co. 

Down. 


U.K*.  JN.W. 

May  191 

;  Jan.  25>*WoLPKNDKN,  B.  J.,  A.M.Inst     Borough  Engineer,  Bootle. 
I  Nov.  8  )        O.E. 


iw3  SSb  21)  Wooi>BMi^"^  C-  ^ Pinner  House,  Pinner,  MiddW- 
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1899  May  6      Woodward,  F Surveyor  to  the  Urban  District 

Council.  Stoorbridge. 

1897  Jnly  8    ^Wobball,  E Surveyor  to  the  Urban  District 

Council,  Stretford,  Council 
Offices,  Old  Trafford. 

1886  Jnly  8      Wobth,  J.  E.,  M.  Inst  C.E.       District      Engineer,      London 

County  Council,  Spring 
Gardens,  S.W. 

l]^  ril^  iol^WooTTON,  A.  8 Borough  Surveyor,  South  Mol- 

Ti»ui  uct.  lyj  ^^^  jy^^^^ 

l\^  ^  J?)»Wbioht,  J.  a.       Surveyor  to  the  Urban  District 

T1899  Oct  21/  ^^^^^.j^  HoT^eld, 

1892  May  28    Wtknb-Bobkbts,  B.  0.,As8oc.    City  Hydraulic  Engineer,  Cape 
M.  luat  C.B.  Town. 


1895  Jan.  19    YABBICOM,  T.  H.,  MJnst.    City  Engineer,  Bristol. 
C.E.        (Paal     Pmident.) 
(MenAer  of  Ootmoa,) 
G1892  July  11\*Yatb8,  F.  S.,  Assoc.  M.  Inst.    Surveyor  to  the  Urban  Distriot 
T1892  Sept  24/      C.E.  Council,       Waterloo,      near 

Liverpool. 
1894  June  21    York,  H.,   Assoc.  M.   Inst.    Surveyor  to  the  Urban  District 
C.E.  Council,  East  Barnet  Valley. 

Station  Bead,  New  Bamet 
1900  May  19    Young,  J Borough  Surveyor,  Avr. 

1899  Dec.  16    Youko,  T Surveyor  to  the  Bural  District 

Council,  Sunderland. 

1900  May  19    Yottng,  W.  P Surveyor  to  the  Urban  District 

Council,  Hoyland  Nether. 
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BEPBE8ENTED  BY  MEMBEBS  OP  THE  ASSOCIATION. 


£.     $igmfie$ 

Eaotebh  D18TBIOT.                M.  tigrUflet 

1  Midland  Distbktt. 

H,       \. 

HOMB  DiBTBior.                       N.        „ 

NOBTHBRN  DI8TBIOT. 

L 

IbISH  DiOTBlCT.                            S.          „ 

SOOTTIBH  DiSTBIOT. 

L.  &  0.  „ 

Lanoashibb  ahd  Gbbbhibb    W.      „ 

Welsh  Distbiot. 

DiBTBioT.                          West  „ 

Wbstbbk  Distbiot. 

Met.      „ 

MBTBOFOUTAir  DUTBIOT.         Y.           „ 

A.  9ignifle$  Abboad. 

YoBKSHiBB  Distbiot. 

TOWN.  DISTBIC5T. 

Abbboabnb West 

Abbbdbbh       8. 

Abbbgatbhkt        West 

Abinodon        H. 

Abram     L.  &0. 

A00BOI6TOB L.  &0. 

AOTOB       H. 

Aldbbuboh     E. 

Aldbbshot     H. 

Alitwiok         N. 

ALTBiHGBAlf L.  &  0. 

Ajudovjbb H. 

AiooiBLD  Plain          N. 

Antbim  (Ooiinty)   ..      „     ^     .,  L 

Abmaoh I. 

„       (Connty) I. 

ASHBOUBNB       M. 

ASHBT-DB-LA-ZOUOH        M. 

Ashtobd H. 

Asbton-undbb-Ltnb L.  &0. 

Asbton-oh-Mbbsbt      ..  L.&0. 

Aston  Manob        •     ..  M. 

Atbbbton      L.&G. 

„       L.&C. 

AUDLBT M. 

Atlbbbttbt     H. 

Atb 8. 

ATBsniBE  (Oonnty)       8. 

Bu^ltmbna I. 

Banbubt H. 

Banoob,  Ca  DoiTN        I. 

Babeing H. 


NAME. 

G.  Steyens. 
W.  Dyaok. 
J.  Haigh. 
G.  Wiiiship. 
G.  Heaton. 
W.  J.  Newton. 

D.  J.  Ebbetts. 
J.  0.  Gk)rdoii. 
N.  F.  Dennis. 
G.  Wilson. 

J.  8tokoe. 
B.  W.  Knapp. 
T.  J.  Trowsctole. 
J.  H.  Brett 
J.  0.  Boyle. 
R.  H.  Donnan. 
W.  Stringfellow. 
8.  Turner. 
W.  TerrilL 
J.  T.  Earashaw. 
V.  Hntton. 
G.  H.  Jack. 
W.  Glongh. 
F.  H.  Grimshaw. 
T.  Bibbey. 
J.  H.  Bradford. 
J.  Youngr. 
A.  Stevenson. 

H.  O'Hara. 
N.  H.  Dawson. 

E.  L.  Woods. 
0.  F.  Dawson. 

C 
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TOWN.  DI8TBI0T. 

Babbis H. 

Babbow-in-Fubnbs8     L.  AG. 

Babrt     W. 

Babton-ufon-Ibwkll  (Buial)     ..  L.  &  0. 

Basiord  (Buml) M. 

„       (Highway!)    ..  KL 

Basinqstokb  (Bund) H. 

Bbokbvham H. 

Bkdiobd  (County)       H. 

BSDLINGTONSUIBB N. 

Bblfast        L 

BXLPBB M. 

..      (Buml)      M. 

Beitwbll N. 

Bermondbet Met 

BEBWIOK-ON-TwaiD        S. 

Beveblet       Y. 

(Bural) Y. 

Bexhill H. 

Bexlet H. 

BmDULFH        M. 

B100LE8WADE H. 

(Bural) H. 

B1L8TON M. 

BiBKEKHBAD L.  ft  0. 

BiBlIIMGHAlC M. 

Bishop's  Castle BL 

Bishop's  Stobtiobd      H. 

Blaokbubn Jj.  ftC. 

Blackpool     L.  ftC. 

Blaokwbll  (Rural)     BL 

Blobmtonteih,  Sooth  Aibioa  ..  A. 

Bltth  and  CuoKNET  (Buial)    ..  M. 

BOONOB H. 

Bombay A. 

n          A. 

Bootle L.  ftC. 

Boubme  (Bural) £. 

BOUBNEMOUTH H, 

Bbaoklet       M. 

Bradford       Y. 

Bbadfobd-on-Aton     West 

Bbauttbee     E. 

Bbanksomb West 

Beat       I. 

Bbemtford     ..     ..  H. 

Brentwood E. 

Bbidoend       W. 

Bbidowateb West 

Brxdunoton Y. 

(Rund) Y. 

Brierfield L.  ftO. 

Brigbousb     Y. 

Brighton       H. 

Bbisbanb,  Queensland       ....  A. 

Bbistol          West 

Bbtton  Fbbby      W. 

Bboadotaibs H. 

Bbomtabd      M. 

Bbouohtt  Febbt,  N.B S. 


NAME. 

G.  B.  Tomes. 
J.  W.  Smith. 
J.  C.  Pardee. 
C.  O.  Hooley. 
S.  Maylan. 
G.  W.  Hawley. 

B.  Forrester. 
J.  A.  AngelL 
W.  H.  Leete. 

C.  Brown. 
H.  A.  Cntler. 
T.  Fenn. 

B.  C.  Cordcm. 
W.  P.  Pattison. 

B.  J.  AngeL 
R.  Dickinson. 
J.  G.  Smith. 

E.  Picker. 
G.Bali. 

W.  T.Howse. 
S.  Gibson. 
T.CookriU. 
J.  O.  Jones. 
J.  P.  Wakeford. 

C.  Brownridgo. 
J.  Price. 

A.  Hamar. 

B.  8.  Scott 
W.  Stnbbs. 
J.  S.  Brodie. 
H.SUcock. 
H.F.  Peet 

F.  Ho^dnson. 
O.  A.  Bridges. 
M.  C.  Mnrzban. 
J.  Hall. 

B.  J.  Wolfenden. 
A.  J.  Metcalfe. 
F.  W.  Laoey. 
A.  A.  Green. 
J.  H.  Cox. 
S.  Howard. 
H.  H.  NankiveU. 
S.  J.  Newman. 
P.  F.  Comber. 
N.Parr. 
J.  E.  FothergilL 
M.WUliams. 
F.  Parr. 

E.  B.  Matthews. 
8.  Dyer. 

J.  T.  Landless. 
S.  S.  Haywood. 

F.  J.CMay. 
J.  Kemp. 

T.  H.  labbicom. 
H.  A.  Clarke. 
H.  Hnrd. 
J.  D.  Barrs. 

D.  Winning. 
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TOWN. 


DI8TBI0T. 

M. 

W. 
E. 
M. 


Bbowhhiujb 

Bbtsmawb ..     .. 

BcoKHUBiT  Hill 

BVOKDCOHAM .. 

(Oounty) 

BuoKLow  (Boral) L.  &  a 

BunmAM       ..     ..  West 

BUKHLBT L.  AG. 

„       (Rmml) L.&a 

BuinjDf M. 

BusiOM-oir-TBXNT        BL 

BvKT       ..     L.  AG. 

BuiT  8t.  Emnmss     E. 

BUXTOH M. 


NABfS. 

W.  B.  GhanoeUor. 
D.  W.  Slocombe. 
H.  Toolej. 
J.  Smith. 
B.  J.  Thomas. 
J.  McD.  McKentio. 
W.  J.  Preas. 
O.  H.  Pickles. 
8.  Edmondson. 
F.  Bettanj. 
O.  T.  Lynam. 
A.  W.  Bradley. 
W.  D.  Harding. 
W.  H.  Grieves. 


Gaibphillt 

Calcutta       

Cambkbwbll 

CAnioGX,  Staffs 

Camtebbubt 

Cafb  Town,  South  Afbioa 
Cabimff 


Gablton 

Gabmabthbn 

Cabhabtonshibb  (Goonty)  . 
„  (Boroiigh) 

Gabtlktobd 

Catbbsham 

Chatham 

CHBUfsroBD  (Bural)     ..     . 
Cmn<BBA  ..     

CHBLTBirHAM 

Chbpstow       

Chbbiton        

Chebtbbt 

CmnHAM 

Chbshibb  (GoDnty)     ..     . 

Cbbshuht       

CiuBrrBB 

Chbstkbfikld  (Bund) 

Gbistbbton 

^.  (Rmal)     ..     . 

Chiohbstbb     

cuiffbhham • 

Cbibwiok         

Choblbt . 

CHBUnCHUBOH 

Chuboh 

Claotoit-oh-Sba  ..  .. 
Clatfolb  (Bural)  ..  .. 
Glatton-lb-Moobs 

Clbokhbatoh 

Glbrhorpbs 

coaltillb      

CoBUBO,  Viotobia  ..     .. 

COOKBBMOUTH  (Rual)  .. 

GOLOHBBTBB 

GOLVB        


W. 

A. 
Met. 

11 

H. 

A. 

W. 

N. 

M. 

W. 

W. 

W. 

Y. 

H. 

H. 

E. 

Met. 
West 

W. 

H. 

a 

H. 

L.&.a 

H. 
L.&G. 

M. 

R 

E. 

H. 
West 

H. 
L.&G. 

H. 
L.&G. 

E. 

E. 
LAG. 

Y. 

K 

M. 
A. 

N. 

E. 
L.&G. 


A.  O.  Harpar. 
T.  G.  Devetell. 
W.  Oxtoby. 
J.  S.  Hendiy. 

A.  G.  Tnrley. 
J.Cook. 

W.  Harpar. 
H.G.  Marks. 
R.  Whitbread. 
F.  J.  Finglah. 

E.  Efans. 
£.HalL 
W.Green. 

S.  P.  Andrews. 

G.Day. 

J.  Dewhirst 

T.W.  E.  Hiffgens. 

J.  S.  Pickering. 

F.  Feather. 

G.  Vawser. 
J.  F.  Stow. 
P.  C.  Dormer. 
H.  F.  BnU. 

B.  H.  Jeffes. 
L  M.  Jones. 
E.  lines. 

J.  D.  Bland. 
J.  Dnnn. 
I.  Pym^ones. 
A.  E.  Adams. 
J.  Barclay. 
W.  Leigh. 
E.LI^. 
W.  E.  Wood. 
A.  B.  Bobinson. 
G.  D.  M.  Trinder. 
A.  Dodgeon. 
G.  Lnnd. 
E  Bnshton. 
L.  L.  Baldwin. 
W.  M.  Pullar. 
J.  R  Wilaon. 
H.  Goodyear. 
T.  H.  Hartley. 
c  2 
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TOWN. 
Colombo,  Ceylon 


CoLWTN  Bat 

CONOLBTON       .. 

CoNWAT  (Rural) 

COOKHAM  (Rural) 

0)BK  (County),  West    . .     . . 
„  „        South 

COTTINGHAM 

Co'WES,  Isle  or  Wight 

Cow  FEN , 

Cbbwb     .,     

Cromer 

Cbotdon        

„  (Highways)  ..  .. 
„  (Rural)  (Highways) 
„       (Rural) 

CUUBBBLAND  ((>)Unty) . . 

CuPAB  (Fife)  (County) 


.DISTRICT. 

A. 

A. 

W. 

L.  A  0.      . 

W. 

H. 

1. 

1. 

Y. 

H. 

N. 


NAME. 

F.  A.  Cooper. 
R.  Skelton. 
W.  Jones. 
R.  Burslam. 
T.  B.  Farrington. 
F.  Laurens. 
R.  W.  Locgrfield. 
8.  A.  Kirkby. 
J.  H.  Hanson. 
J.  W.  Webster. 
R.  Grieves. 


Ii.ftC.      ..     .«     ..     Q.  Eaton-Shore. 


E. 
H. 
H. 
H. 
H. 
N. 
8. 


A.  F.  Soott 
G.  F.  Carter. 
£.  F.  Morgan. 
S.  Stallard. 
R.  M.  Chart. 
G.  J.  Bell. 
T.  Aitken. 


Dabtfobd      

Dartmouth 

Datentbt      

Dabwen 

Deal       

Denton 

Debbt      

„      (County) 

Debborouoh 

Deton  (County) 

Dewsbubt      

Donoastbb  (Rural)  (Highways). 
(Rural)        

DOBCHESTEB 

DOBKINO 

(Rural) 

Douglas,  Isle  of  Man 

DOTEB      

Down  (CJounty)     ..     ..     ..      . 

Dbiffield  (Rural)        

Dbottwioh      

Dboylsden      

Dublin 

„     (County) 

Dudley  

Dukinfibld 

Dumbartonshibe  (County)  .. 
Dunfebmlinb  (County) 

Dunstable 

DcBHAM  (Rural) 


H. 
West 

M. 
L.ftC. 

H. 
L.fta 

M. 

M. 

M. 
West 

Y. 

Y. 

Y, 
West 

H. 

H. 
L.&C. 

H. 

I. 

Y. 

M. 
L.AC. 

I. 

I. 

M. 
L.ftO. 

S.    • 

8. 

M. 

N. 


W.  Harston. 

A.  Smith. 

J.  B.  WiUiams.. 

R.W.Smith-SaYille. 

T.  C.  Golder. 

G.  H.  Newton. 

J.  Ward. 

J.  S.  Story. 

D.  J.  Diver. 

W.  Ingham. 

H  Dearden. 

W.  Crabtree. 

C.  C.  Barras. 

G.  J.  Hunt. 

G.  8.  Mathews. 

W.  Rapley. 

A.  E.  Prescott 

H.  E.  StUgoe. 

J.  Heron. 

T.  C.  Beaumont 

T.  P.  Baylis. 

C.  Hall. 
S.  Harty. 
W.  Collen. 
J.  G^ammage. 
8.  Hague. 
A.  Wilson. 

D.  MacKenzie. 
G.  Simcox. 

G.  Gregson. 


Ealing 

East  Babnet  Valley  . . 

East  Ham      

East  Lonion,  Cafe  Colony 

East  Molbsey      

East  Retford  (Rural) 
East  Stow  (Rural)      ..     .. 


H. 
H. 
H. 
A. 
H. 
M. 
B. 


C.  Jones. 

H.  York. 

A.  H.  CampbelL 

W.  A.  Palliser. 

J.  Stevenson. 

T.  Henry. 

G.  F.  P.  Harrison. 
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TOWN. 

.    DISTRICT. 

NAME. 

Eastboubnb 

H 

..     D.  J.  Bowe. 

Ebbw  Val« 

W.          ..     .. 

..     T.  J.  Thouias. 

KL0iif,N3 

8 

..     A.  A.  Turriff. 

EmsLD 

H 

..     R.  Collins. 

EF80M         ..        .. 

H 

..     E.R.  Capon. 

Bbdinoton      

M 

H.  H.  Uumphries. 

BUTH         

H 

..     H.Hind. 

BWON         

Y 

..     C.  McDermid. 

BroK  (Rural) 

H.          ..     . 

..     R.  Hallani. 

n           „      (Highways)    .. 

H.    ^     ..     .. 

..     A.GladweU. 

Btbsuah 

M.         ..     .. 

..     R.  C.  Mawson. 

EXSTBB 

West        ..      . 

..     T.  Moulding. 

West        ..     . 

..     8.  Button. 

Falmouth      

West        ..     . 

..     W.  H.  Tressider. 

Farbham        

JEL         ..     . 

..     W  Butler. 

Fabkbobough 

H 

J.  E.  Hargreayee. 

Fabvham        

H.          ..     . 

.      ..     R.  W.  Cass. 

Fmathebstons       

Y.          ..     . 

..     F.  B.  Rothora. 

FMJXgTOWB 

H 

..     8.  E.  Fisher. 

Fbhnt  Stratfobd       ..     .. 

H 

..     J.Chadwiok. 

FnroHLVT        

H.         ..     . 

.     ..     0.  J.  Jenkin. 

FlMBBUBT 

Met         ..     . 

..     P.G.KUlick. 

Flihtshibb  (Gbunty)    ..     .. 

..          W.          ..      . 

..     S.Evans. 

FOIXBBTONB 

H.          ..      . 

..     A.  E.  Nichols. 

FooT'a  Cray 

H. 

..     W.  A..Pamhum. 

BL          ..     . 

.     ..     E.  J.  Reynolds. 

Fbome      

West        ..     . 

.     ..     P.  Edinger. 

Oainsbobouor       

E.          ..     . 

.     ..     R.W.  Eraser. 

Qalway  (GoimtjX  West 

I.           ..     . 

.      ..     J.Perry. 

East      .. 

L          ..     . 

.      ..     J.Smith. 

Olauoboan  (Oounty)  ..     .. 

W.         ..     . 

..     T.L.  Edwards. 

Glasgow 

S.          ..      . 

..     A.  B.  McDonald. 

Olastovbubt        

..       West        ..     . 

.      ..     G.  AWes. 

Glouobstbb 

West        ..     . 

.      ..     R.Read. 

(Comity)  ..     .. 

West        ..     . 

.      ..     R.  Phillips. 

Gltkoobbwq 

W.         ..     . 

.     ..     W.P.Jones. 

Gqdalming     

BL          ..      . 

.     ..     J.  H.  Norris. 

GoDeroNB  (Rani) 

H.          ..     . 

.      ..     J.G.PoweU. 

Gobton 

..      L.AC.      ..     . 

.     . .     0.  J.  Lomax. 

GOSFOBTH .. 

N.          ..     . 

.      ..     C.J.  Baff. 

Gosfobt  and  Alyebsiokb  .. 

H.          ..     . 

.      ..     H.  Frost 

Gbabtham      

E.          ..     . 

.      ..     F.J.Morris. 

Gbatbsend     

..  .       fl.          ..      . 

.      ..     F.T.Grant 

Gbats  Thubbook 

H.          ..      . 

.      ..     A.  C.  James. 

Great  Gbosbt      

..      L.AC.      ..     . 

.      ..     W.HaU. 

Gbkat  Gbimsbt 

E.          ..      . 

.     ..     H.G.Whyatt 
.      ..     J.  W.  Cockrill. 

Gbrat  Yabmouth 

E.          ..     . 

Gbbt  Countt,  Nbw  Zbalavd 

A.          ..     . 

.      ..     J.  Higgins. 
.     ..     E.LLord. 

A.           ..      . 

GUXBXSET          

BL          ..      . 

.     ..     T.J.Guilbert 

GVXLDFOBD        

H.          ..      . 

.     ..     C.G.  Mason. 

(Rural)       ..     .. 

H.          ..      . 

.      ..J.  Anstee. 

Y.          ..      . 

.     ..     J.CHaller. 
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TOWN.  DISTRICT. 

Haoxnxt        Met 

Hapham  and  Stahstb)     ..     ..  H. 

HaHiBHam  (Boral) H. 

Halb       L.  AG. 

HikUFAx  (Bnral) Y. 

Halstbad       E. 

HAlOCKBfilflTH         Met 

Hamfstbad     Met 

Hamftov-on-Thambb H. 

HAlfPTON  WlOK H. 

Hamdbwobth M. 

Hanlet M. 

Hants  (County) H. 

Hakwell       H. 

Habbov H. 

Habwioh        £. 

Hasuhodbn L.ftC. 

Habtingb                      H. 

Hatbbhill E. 

BLebdbn  Bbidob     T. 

Hbokmondwikb     T. 

Hbmbl  Hbhfstbad      M. 

Hbndon   ..     H. 

„      (Rural) H. 

Henqoxd  «t<S  Cabdift  (RoibI)    ..  W. 

Hbnlbt-on-Thasib8      H. 

Hbbbfobd       H 

„         (County)      M. 

Hebnb  Bat H. 

HXBTFOBD       H. 

Hbtsham        L.  AC. 

Hetwood L.  &C. 

High  Wtoombb     H. 

HiNOKLBT          M. 

HlTOUIN« H. 

HOLBOBN Met 

Holyhead      W. 

HoBFiBLD        West 

HORNSET H. 

H0B8FOBTH Y. 

HOBSHAX H. 

Hove       H. 

HowBAH,  Bengal A. 

HOTLAKB  AND  WB8T  KiBBT  L.  A  C. 

HOTLAND  NeTHEB Y. 

HUDDERSPIELD          Y. 

„        n           (Gas)     Y. 

Hull       Y. 

Hunhngdon  (County) M. 

Hyde       L.  AC. 

Htthb H. 

Ilfobd     ..     ..       E. 

Ilfbaoombb West 

Ipswioh E. 

Ipswich,  Queensland A. 

Isle  OF  Ely,  north  (County)  E. 

Isle  of  THANET(Buran    ....  H. 

Isle  OF  Wight  (0>unty)    ....  H. 


NAME. 

N.  Scorgie. 

E.  T.  Watts. 
J.  Huxley. 
P.  Lobley. 

F.  Qordon. 
H.  Webb. 
H.  Mair. 

O.  E.  Winter. 
8.  H.  Chambers. 
J.  N.  Horsfield. 
H.  Richardson. 
J.  Lobley. 
W.  J.  Taylor. 
8.  W.  J.  Barnes. 
J.  P.  Bennetts. 
H.  Ditcham. 
J.  S.  Green. 
P.  H.  Palmer. 
F.  W.  Knewstubb. 
W.  Calvert. 
J.  Saville. 
W.  B.  Locke. 
8.  8.  Grimley. 
J.  A.  Webb. 
J.  P.  Jones. 
R.  Pratt 
J.  Parker. 
A.  Dryland. 

F.  W.  J.  Palmer. 
J.  H.  JeTons. 
H.  MUler. 

J.  A.  Settle. 
T.  J.  Rushbrooke. 
E.  H.  C!rump. 
A.  T.  Blood. 

G.  Wallace. 
A.  Asquith. 
J.  A.  Wright 
E.  J.  Lovegroye. 
R.  R.  Jones. 

R.  Renwick. 
H.  H.  Scott 
A.  Hale. 
T.  Foster. 
W.  P.  Young. 
K.  F.  Campbell. 
E.  A.  Harman. 
A.  E.  White. 
H.  J.  G.  Leete. 
J.  Mitchell. 
Chris.  Jones. 

H.  Shaw. 
O.  M.  Prouse. 

E.  Buokham. 
T.  Kirk. 

H.  F.  Simpson. 
P.  T.  Elliott. 

F.  Newman. 
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TOWN.  DI8TBI0T. 

ISLDIOTON        Met. 

Itchbi H. 

Kmabhi.it       L.  ftO. 

Kbghlkt       T. 

KXBDAL N. 

KBNmrGTOM •  Mot. 

Kbht  (Comity)      H. 

KisraTBN  (Couoty)      EL 

KnwioK N. 

KxtTBtaxQ            M. 

KKTBraAM(Bi]na)        Wett 

KnnuBMiKflTBB  (Bunl)      ..     ..  M. 

KiLKKnnr  (Ootinty)      I. 

Kim^s  Lthh E. 

Knra't  NoBTON     M. 

KmonoN  (Highways) H. 

Kiif«6Tox,  Jamaica       A. 

KnXOALDT S. 


NAIIE. 

J.  P.  Barber. 

T.  A.  0>lliDgwood. 


H.  Nuttall. 
W.  H.  Hopkinson. 
B.  H.  Claoas. 
W.  Weayer. 
P.  W.  Buck. 
W.  B.  Purser. 
W.  Hodgson. 
T.  B.  Smith. 
H.  M.  Bennett 
A.  Gomber. 
A.  M.  Burden. 
U.  J.  Weaver. 
A.  W.  O088. 
A.  J.  Henderson. 
0.  y.  Abrahams. 
J.  L.  Lumsden. 


Lahoasrisk  (County) 

Laxoastbb     

Lamchesteb  (Bural)  (Highways) 

Lbaibbbhead        

Lnm      

Lns       , 

TjnflMTBB  

„         (Comity) 

Lbqh      

«     (Bural)      

Lbob-ov-Ska 

LnOBTON  BUSBABD         

Lmiirn        .. 

I^TTBOf  (County) 

Lbtsmsholms        

Lbwm     

Lnuun> 

LsTToir 

LmsHUBST  (Bural)       

LiMKBiaK  (County)       

LlHOOLV « 

r,      (County)    ..     ..     ..      .. 

LiTBXBLAXD    ..  ..       •• 

LiTTLBBOBOOOH        

LlTnjraAMFTON       

LnrBBPooL       

Llabdaff  (Bural)  (Highways)  .. 

UjkBDUDNO 

Llahbllt       

LLABTBiasANT  (Bural) 

liO^rus 

LOHDOB    

„       (County) 

LOBDQBDBBBT 

LoBO  Cbbndob  (Bural)       ..     .. 
LoHOfOBD  (County)      

LOBOTOB  

LouaBBOBOUOH         


L.  ft  C W.  H.  Schofield. 

L.  &  C J.  ^ .  Mount 

N.  W.  Cmnming. 

H.  T.Salldeld. 

Y T.Hewson. 

Bl         W.  E.  Beaoham. 

M.  £.G.Mawbey. 

M 8.  P.  Pick. 

L.ftC T.  Hunter. 

L.  A  C T.  W.  B.  Gent 

B W.J.Petch. 

H J.  Btewart 

S W.  Beatson. 

L  E.  O'N.  Clarke. 

L.AC.      J.  Jephson. 

H D.  Boberts. 

L.AO.      ..     ..      *  W.U.Wilkinson. 

H W.Dawson. 

L.&C.      H.H.  Turner. 

I.  J.  Horan. 

E B.  A.  liaoBrair. 

E J.  Tliropp. 

L.Aa       A.  H.  Carter. 

L.Aa      G.  H.Wild. 

H H.Howard. 

L.&C J.  A.  Brodie. 

W J.  Holden. 

W.  E.  P.  Stephenson. 

W.  G.  Watkeys. 

W.  G.  S.  Morgan. 

y T.H.Tarbit 

Met D.J.  Boes. 

Met         M.  Fitzmaurice. 

I W.  J.  Bobinson. 

H A.  J.  Dickinson. 

L  J.  W.  Gnnnis. 

M J.W.Wardle. 

M A.  H.  Walker. 
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TOWN. 

DISTRIOT. 

NAME. 

Louth  (County) 

L          ..     . 

P.  J.  Lynam. 
.     ..     H.W.  Corrie. 

LovBB  Bebinoton       ..     ., 

..      L.&0.      ..     . 

E.          ..     . 

.      ..     6.  H.Hamby. 

LUBOAN 

L          ..     . 

.     ..     H.  ShiUington. 

Luton     

H.         ..     . 

.      ..     A.  J.  L.  Evans. 

Ltmington     

EL         ..     . 

.      ..     J.  Btansfield-Brun. 

Ltnton 

West        ..     . 

.      ..     W.  H.  Chowins. 

Lttham 

..      L,&0.      ..     . 

.      . .     A.  J.  Prioe. 

MAOOLESnXLD           

..      L.AO.      ..     . 

.     ..     KKAdshead. 

(Burol) ..     .. 

..      L.AO.      ..     . 

.     J.  Thorpe. 

Mabstbo 

W.         ..     . 

J.  Humphreys. 

MAIDeTONB       

BL          ..     . 

.      ..     T.  P.  Bunting. 

(Bural)       ..     .. 

H.         ..     . 

.     ..     J.  8.  Killick. 

Maldon         

E.          ..     . 

.      ..     T.  R.8walee. 

.,       (Rural) 

E.          ..     . 

.      ..     H.  G.  Key  wood. 

Malyebn        

M.          ..     . 

.      ..     H.  P.  Maybury. 
.     ..     T.  De  C.  Meade. 

Manchester 

..      L.AO.      ..     . 

Mansfield     

M.          ..     . 

.     ..     R.  F.  Vallanoe. 

Mansfield  Woodhousb 

M.          ..      . 

.      ..     P.P.Cook. 

Mabqam,  Pobt  Talbot 

W.         ..      . 

.      ..     J.  Cox. 

Mabqatb 

H.          ..     . 

.     ..     E.  A.  Borg. 

M.          ..     . 

.      ..     H.G.Coa)e8. 

Mabylebonb .. 

Met 

..     J.A.P.WRddington. 

Matlock 

M.         ..      . 

.      ..     J.Diggle. 
.      ..     W.  Jairey. 

Matlock  Bath     

M.         ..     . 

Meath  (0)unty)    ..      ..      .. 

L          ..     . 

.      ..     J.  H.  Moore. 

Melboubne 

A.           ..      . 

.     ..     W.  Thwaites. 

A.          ..      . 

.     ..     L.  G.Spencer. 

Melton  Mowbbat       ..     .. 

M.          ..      . 

.      ..     E.  Jeeyes. 

Mbnai  Brioqb 

W.          ..      . 

.      ..     R.  A.  Thomas. 

W.          ..      . 

.      ..     T.  F.  Haryey. 

Methlet        

Y.          ..     . 

.      ..     T.  W.Nichohi. 

Mexbobouoh 

Y.          ..      . 

.      ..     G.F.Carter. 

MlDDLESBBOUOH       

Y.          ..      . 

.     ..     F.Baker. 

Middlesex  (Oounty)    .. 

H.          ..      . 

..     H.T.Wakelam. 

MiDDLETON 

..      L.AO.      ..      . 

.      ..     W.  Welbum. 

MiDHUBST  (Rural) 

MmSOMER  KOBTON          ..        .. 

H.          ..     . 

.     ..     A.G.Gibb6. 

West        ..      . 

.      ..     W.  P.  Bird. 

MlLTON-NEXT^ITTINraOUiani 

H.          ..      . 

.      ..     A.  R.  Warren. 

MONM OUTHBHIBE  (OoUUtj)     . . 

W.          ..      . 

.     ..     W.  Tanner. 

MONTGOMBBT 

W.          ..      . 

.      ..     W.  P.  Hole. 

MOBLET ..       ..' 

Y.          ...    . 

..     W.  E.  Putman. 

Mountain  Ash      

W.          ..     . 

.     ..     J.  Williams. 

Nantwioh      

..      L.AC.      ..      . 

.      . .     W.  F.  Newey. 

N antyolo  and  Blaina  • 

W.          ..     . 

.      ..     W.  J.  Davles. 

Neath 

W.          ..     . 

..     D.M.Jenkins. 

„      (Rural)      

W.          ..     . 

.     ..     W.  E.  C.  Thomas. 

Nelson 

..      L.AO.      ..     . 

.     ..     B.BaU. 

Neston 

..      L.&0.      ..     . 

.      ..     C.E.  Senior. 

New  Malden        

H.         ..     . 

.      ..     T.  BSimmonds. 

New  Swindon      

H.          ..      . 

.      ..     H.  J.  Hamp. 

Newabk 

..          M          ..      . 

.     ..     G.  Sheppard. 

„      (Rural) 

M.          ..      . 

.      ..     R.  Oakden. 

Newbubn-on-Ttne       ..     .. 

N.          ..     . 

.     ..     T.  Gregory. 

Nbwbubt       

H.          ..      . 

.      ..     8.  J.  L.  Vincent 
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TOWN.  DISTRICT. 

Nbwcastle-om-Ttnb N. 

NSWHATEN        H. 

Nbwmabket ,  E. 

NmwpoBT,  MoN West 

Newton  Abbot     West 

Newtown  St.  Boswblls,  N.B.  ..  S. 

NoBTOLK  (Comity)        E. 

Nobth  Mato  (Connty)       ..     ..  I. 

NOBTHALLBRTON Y. 

Nobthahpton       M. 

NoBTHUMBERLAHD  (Connty)  N. 

NOBTHWIOB L.  A;C. 

NOBWICH E. 

NomNGoui ,.     ..  m 

(County) M. 

NrWEATON       M. 

Oakwobtu      Y. 

OOMOBE  AND  GaBBW W. 

(XKEHAMFTON West 

Cldbuby If. 

Oldham L.  AC. 

OtWESTBT        M. 

Otley      Y. 

OZTOBD H. 

Otbtebmouth       W. 

Faddington Met 

Padihah L.  &C. 

Pabtiok S. 

Peebles  (County) S. 

Pembebton L.  A;C. 

Pesaho,  Stbatts  Settlementb  a. 

Penabth W. 

Penbith N. 

Pebbt  Babb Bf. 

Pebth,N.B 8. 

Pebth,  West  Austballa    ..     ..  A. 

Petebbobouoh      M. 

Pltmottth      West 

FOkesdown EL 

Pobtabda WE  (Rural) W. 

Pobtefbact ,  Y. 

Pohttpbidd W. 

Poole      West 

POBT  Elizabbth,  South  Atbioa  A. 

Pobtisbbad West 

Pobt8Lai>e-bt-Sea        H. 

Poktsmoutb H. 

PbAHBAN,  YlOTOBIA        A. 

Pbeboot Ii.&C. 

PBEvrwicu      L.  AC. 


NAME. 

F.  J.  Edge. 

F.  J.  Rayner. 
J.  W.  Metoalf. 
R.  H.  Haynes. 
L.  Stevens. 

G.  Monteath. 

T.  H.  B.  Heslop. 
W.  P.  Orchard. 
D.  Binchclitte. 
A.  Fidler. 
J.  A.  Bean. 
J.  Brooke. 
A.  K  0>lliDa 
A.  Brown. 
K  P.  Hooley. 
F.  C.  Cook. 


J.  Spencer. 
H.  D.  WilUams. 
H.  Geen. 
T.  H.  Shipton. 
S.  A.  Pickering. 
G.  W.  Lacey. 
J.  E.  Sharp. 
W.  H.  White. 
M.  Hoskins. 


K  B.  Newton. 
J.  Gregaon. 
J.  Bryce. 
R.  S.  Anderson. 
G.  Heaton. 
S.  Reid. 
E.  I.  Evans. 
J.  J.  Knewstubb. 
H.  H.  GammelL 
R.  MoKillop. 
H.  T.  Haynes. 
J.  W.  Walshaw. 
J.  Paton. 
E.  W.  iDgamells. 
J.  Morgan. 
J.  E.  Pickard. 

E.  Rees. 
J.  Elford. 

A.  S.  Butterworth. 

F.  H.  Smith. 
A.  T.  Allen. 
P.  March. 
W.  Calder. 

W.  Goldsworth. 
W.  Nuttall. 


Qceen's  Countt 

QcEENffTowN,  South  Afbica 


L 
A. 


H.  V.  White. 
W.  A.  Palliaer. 
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TOWNS  AND  DI8TBICT8 


TOWN. 

DISTBIOT. 

NAME. 

Raxboate      

H.          ..     .. 

..     T.G.Taylor. 

Bahooon 

..          A.          .       .. 

..     J.  Stiirat 

Bawtsnstall        

..      L.&0 

A.  W.  LawBon. 

Bedoab  ..     ..            ..     .. 

Y. 

..     J.  Howcroft. 

Rbdditoh       ..     

M 

..     B.  Perrins. 

Bedbuth        

Weet        ..      .. 

T.C.  Jones. 

BSIOATE 

H 

..     F*.  T.  Clayton. 

Bbtfobd 

M.          ..     .. 

..     J.  D.  Kennedy. 

Bbondda        

W 

..     W.J.Jones. 

Bhtmket       

W 

..     W.L.  Marks. 

BlOBlfOHD,  SUSBST         ..       .. 

H.          ..     .. 

..     J.  H.  Brierley. 

Biomioin),  Tobxs        ..     .. 

Y 

..     J.W.WetherilL 

BOOHDALB          

..      KAO.      ..     .. 

..     8.  8.  Piatt. 

H.          ..       . 

..     W.Banks. 

BooHFOBD  (Bnral) 

H.          ..     .. 

..     H.  T.  Sidwell. 

BoMTOBD  (Bunl) 

E 

.     RG.Boden. 

BoeooxMON  (Oounty)    ..     .. 

L          ..       . 

C.  J.  MuWanv. 

BOTHXBHASI 

Y 

G.  Jennings. 

(Bural)      ..     .. 

ROTHWXLL,  NOBTHAHT8 

Y.          ..     .. 

..     B.  Godfrey. 

M.         ..      .. 

..     W.T.Pearson. 

BOWLBT  BbOIS         

M.         ..       . 

.     W.H.BretteU. 

BUOBLBT 

M.         ..      .. 

..     W.  RBogera. 

BUNOOBH 

..      L.AO 

..     J.  Wilding. 

„       (Bnral) 

..      L.AO 

..     W.  Diggle. 
..     W.B.Madin. 

BUSBDEN           

M.          ..      .. 

Btton-oh-Tynb     

N.          ..     .. 

..     J.  P.  Daltoii. 

Safvboh  Waldkn 

B.          ..     .. 

..     A.  H.  Forbes. 

8t.  Albans 

H 

..     G.  Ford. 

8t.  Hblen'8,  Lanob.    ..     .. 

..      L.&0.      ..      .. 

..     G.  J.  C.  Broom. 

„         IsLB  OF  Wight 

H.          ..     .. 

.     J.  L  Barton. 

St.  Panobas         

Met.        ..     .. 

..     W.  N.  BUir. 

8alb 

..      L.AC 

..     W.Holt. 

Balfobd 

..      L.AO 

..     J.Corbett. 

Saltbubn-bt-the-Sea  ..     .. 

Y 

..     G.S.L.  Bains. 

Sahdoatb       

..          H.         ..       . 

A.  B.  Bowles. 

80ABBOROVOH         

Y 

..     H.  W.Smith. 

Skybnoaks     

H 

8.  Towlson. 

Bhanohai,  China        ..     .. 

A 

. .     C.  Mii3me. 

Shankun       

H 

..     E.  0.  Cooper. 

Y.          ..      .. 

..     C.F.  Wike. 

Shbbbobnb     

West        ..     .. 

.     T.  Farrall. 

8HOBEDITOH 

Met 

..     J.B.Dixon. 

8HBEW8BUBT 

M 

..     W.  C.  Eddowes. 

Shbopshibb  (County)   ..     .. 

M 

..     A.  T.Davis. 

81NOAFOBE      

A 

..     B.  Peiroe. 

8kblton-in-Clbtblani> 

Y 

..     W.  P.  Bobinson, 

Skipton  

Y 

..     J.Mallinson. 

„       (Rural) 

Y 

..     A.  Bodwell. 

Slbafoed       

B 

..     J.Clare. 

8LOUOH     

H 

..     W.W.Cooper. 

Sxallthobne 

M 

. .     J.  Deane. 

Bmbthwiok 

M 

..     0.  J.  Fox-Allin. 

SoLrauLL  (Bnral) 

M 

..     A.  E.  Cnrrail. 

800THILL  Uppbb 

Y 

J.  Blackburn. 

80UTH  MOLTON       

West        ..      .. 

..     A.S.  Wootton. 

80UTH  Shiblds     

N 

..     S.E.  Burgess. 

SOUTHALL  KOBWOOD      .. 

H 

..     B.  Brown. 
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TOWN. 

BOUTHAMFTQV  

8qidthbu>-on43ka 

SOUTBOATB       

80UTH0WBAJf 

SOTJTHFOBT 

southwabk 

8octewigk-qn-Wkab 

Spalihso  (Rural) 

Sfilsbt  (Bund) 

STAnOBD        

(County)  (Highwmys) 

STAum 

»      (Biual) 

Staltbudgk 

8TAMWOKD         

Sl'JU'HBf  .. 

Stiblihg         

SmuiiasHnui  (Highways) . .     . 

Stogkfost      

SroGKioii-ov-TBia 

8toks-on-Tbxnt 

8tokb  Nkwinotoh      

Stonx     

Btoubbbidob 

firSATfOBIXOS-ATOK      ..       ..       , 

SmnoBD 

8TB0OD  (Boral)     , 

Stboub  

SUDBUSTy  BuFfOLX 

BuwwouL  (CoxmtjX  East 
SuimnsT-oOT-THAifn    ..     ..     . 

SmaiKSLAia)  (Emal) 

SUBBST  ((}oiiiity) , 

SusBBZ  (CoantyX  East 

Stutov 

Sutton  Ooudreld      

Suntm-nr-AsHFiiLD 

SWAIMJNOOfTB 

SWAHAGB  

SWAHSBA 

SwiSTQIf 

STDnnr,  Nxw  SoirrH  Walu    . 


DI8TBI0T. 


NAME. 


H.  J.  A.  Orowther. 

H E.J.  Elford. 

H C.  G.  Lawson. 

Y.  W.  H.  D.  HorafiiU. 

L.&a      B.  P.  Hirst 

Met        A.  HanriBotL 

N W.  B.  Thomaa. 

B.  T.J.  Peacock. 

E.  T.  A.  Bnsbridge. 

M W.  Blaokshaw. 

M.  J.  Moncor. 

H E.  J.  Barrett 

H G.  W.  Miuming. 

L.AO J.N.White. 

EL  J.  Bichaidson. 

Met        M.  W.  Jamesoa. 

8 A.  H.Ck)ndie. 

S B.M.Beid. 

Jj.kO,      J.  Atkinsou. 

N M.  H.  Sykes. 

Bl  A.  Burton. 

Met        W.  P.  Loyeday. 

M.  A.  B.Bidoat 

M P.Woodward. 

M.         B.  Dixon. 

L.&0.       RWorralL 

H.  W.Brooke. 

West         G.P.  Milnes. 

B T.  W.  A.  Hayward. 

E H.  Miller. 

H H.P.Goale8. 

N T.  Young. 

H.         P.  G.  HowelL 

H.         P.J.Wood. 

H.         CO.  Smith. 

M.         W.  A.H.Clarry. 

M McW.  Bishop. 

M T.  Kidd. 

West        J.  S.  Senior. 

W.         G.  BeU. 

L.&0 H.Entwi8]e. 

A J.  Bl  Small 


Tadgastkb  (Bural)      Y. 

Taxworth      M. 

„  (Bural)      Bl 

TAxnwLD       N. 

TBDOUHGTOtf H. 

Tbommouth West 

Tbhbubt  (Bural) M. 

Tenst  W. 

TvrnDfraALL ..  M. 

Tbwkssbubt West 

Tbobnbill     Y. 

TiCTTsm,  Ghuta A. 

TiFPSBABT  (Gounty),  South  L 

TirTOX Bl 


T.Scott 

P.  K.  G.  Bradshaw. 

H.  J.  Glarson. 

B.  Heslop. 

M.  Hainsworth. 

V.  Smith. 

B.  W.  Jnrvis. 

J.  P.  James. 

J.  Mortimer. 

W.  Bidler. 

S.  W.  Parker. 

A.W.H.Bellingham. 

E.  A.  Hackett 

W.  H.  Jukes. 
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TOWNS  AND  DISTBIOTS 


TOWN.  DISTRICT 

TiVBBTON       West 

TODMOBDEN T. 

ToKio  Fn,  Japan        A. 

TONBBIDGE        H. 

(Rural)      H. 

TOOVONO,  QUBBMSLAND          ....  A. 

Tottenham H.       - 

TOWTN W. 

Tbowbbidgb West 

Tbubo     West 

TuNBBiDQE  Wells       H. 

TUNSTALL          M. 

TUBTON L.  A^C. 

TWIOKBNHAIC H. 

Ttldbslet     L.  &0. 

Ttnbmouth N. 

Ttbone  (Ooonty),  North     ....  L 

•t           >t       South      ••     ..  I. 


NAME. 

J.  SiddallB. 
C.  R.  Pease. 
R.  Hara. 
W.L.  Bradley. 
F.  Harris. 
W.  K  Irving. 
W.  H.  Prescott. 
R.  P.  Morgan. 
H.  G.  N.  LaUey. 
M.Lea. 

W.  H.  MaxweU. 
A.  R.  Wood, 
y.  Laithwaite. 
F.  W.  Pearce. 
J.  B.  Smith. 
J.  F.  Smillie. 
F.  J.  Lynam. 
J.  W.  Leebody. 


Ulyebston  (Rural)       L.  AC. 

Ubmston        li.&O, 

UxBBiDOK  (Rural)  (Highways)    ..         H. 
„  (Rural) H. 


W.  F.  Y.  Molineux. 
J.  Heath. 
E.  Birks. 
J.  F.  Stow. 


Wakefield 

(Rural) 

Wallasey      

Walsall 

(Roral) 

Waltham  Cboss 

Wai/thamstow       

Wandswqbth  (Eastern) 

(Western)      .. 

Wanstead      

Wantaob  (Rural) 

Wabdlb 

Wabe      

Wabminbteb  : 

Wabbnaiibool,  Melboubhe 
Wabwiokshibe  (County) 

Watebfobd 

(0)unty)    ..     .. 

Watebloo      

Watfobd        

Wath-itpon-Deabne     ..     .. 

Wealdstonb 

Wellington,  New  Zbalavd 

Wembley        

West  Bbomwioh 

West  Habtlefool       ..     .. 
West  BIaluno  (Rural) 

Wbstminsteb        

Weston-supeb-Mabb    ..     .. 
Wbstpobt,  Co.  Mayo    ..     .. 


Y R  Porter. 

Y.  F.  Massie. 

L.  AC W.  H.Traver8. 

M R  H.  Middletoo. 

M.  F.  W.Mager. 

E W.  T.  Streather. 

H G.  W.  Hohnea. 

Met        H.J.  Marten. 

Met.        P.  Dodd. 

H ».  J.  T.  Bressey. 

H W.Hanson. 

L.AC V.Wilson. 

H J.  E.  Smales. 

West        C.  H.Lawton. 

A.  J.C.Ross. 

M.  J.WiUmot. 

L  M.J.Fleming. 

L  W.  E.L.  Duffin. 

L.&C F.S.Yates. 

H D.  Waterhouse. 

Y H.C.  Poole. 

H F.  H.Parr. 

A R.  S.  Rounthwaite. 

H.  C.  R.  W.  Chapman. 

M A.  D.  Greatorez. 

N J.W.Brown. 

H J.Marshall. 

Met J.  W.  Bradley. 

West        H.NetUetou. 

I.  M.  A.  Moynihan. 


Digitized  by  VjOOQIC 


BEPBBSEHTED  BT  MEMBEB8. 


xlix 


TOWN.  DISTBIOT. 

WimoxTTB  jkJXD  IfsLOOMBB  Bmib  West 

WHrrGBUBCU  ..     ..     ..  M. 

Whitshatkk N. 

Wanm L.  &  0. 

WiQTQiWNBHiBS  (EBghways)  S. 

WiLLIHBAIiL M. 

WiLLKDKK       H. 

WauvoTOH  Quay      N. 

WiuuLow      L.  AG. 

WmBLKDOH H. 

WDKlHJEtfl'EJi H. 

(Bural)         H. 

WcnmuBB L.  AG. 

WnrosaR H. 

WuiTOH    ..        H. 

WlBBBOB R 

WlTHIHOTON L.  ft  0. 

WnwBT H. 

WOKDIOHAM M. 

WOLTXBHAMFTO^I M. 

Wood  Gkexn H. 

WOODFOBD        E. 

Woolwich       M. 

WOBGBSTBB       M. 

(County) M. 

WOEMOP Bl 

WOBSLET L.  AG. 

WOBTHIHO        ,        H. 

WoBTunr  (Bnral) Y. 

WlBXHAM          .. W. 

„       (Bmal) W. 

YOHK        Y. 

ToKXSHiSB,  East  Biding    ..      ..  Y. 

„            West  Biding  ..     ..  Y. 

Y. 


NAME. 


W.  B.  Morgan. 
M.  Sowden. 
£.  E.  Stiven. 
J.  8.  Sinclair. 
J.  D.  Smith. 
T.  E.  Fellows. 
O.  G.  Bobson. 
J.  F.  Davidson. 
A.  8.  Gartwright 
G.  H.  Cooper. 
W.  V.  Anderson. 
G.  E.  Carter. 
G.  E.  Hines. 
K  A.  Stiokland. 
J.  H.  Soott. 
A.  H.  Plowright 
A.  H.  Mount^n. 
O.  A.  Graham. 
C.  W.  Marks. 
G.  Green. 
C.  J.  Gunyon. 
W.  Parrington. 
F.  Sumner. 
T.  Cjiink. 
J.  H.  Garrett 
F.  S.  Whittell. 
J.  T.  Proffitt. 

F.  Boberts. 

G.  E.  Beaumont. 
J.  W.  M.  Smith. 
J.  P.  Evans. 


A.  Greer. 
A.  Beaumont 
J.  V.  Edwards. 
W.  Q.  Bryning. 
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ASSOCIATES. 

•  Tko9eAi$oeiai6$aqainitwko9$nam6§adarUpUi4)6d 
havecbtaimtdikeceHifleaieofik€AMm)e(atiiii 

Q  aignifiei  elected  a$  Gradmie. 
TA  transferred  to  Aieoeiaie  Clou. 

Date  of  Election  — to^— 

and  Tnntfer. 

1901  Oct.  19    A8HBiE,W Divisional  Surveyor.  Middlewx 

1902  Jan.  25  •B^^  L.  M.  A.M.  lost  C.R      A^Utenf^S^f^;!^^ 

'^^2SJ?^^i^/      ^•®-  TownlSll,01d£un.            ^ 

TA1901  Oct.  19/ '*"^»  *^  °*°"       AtBlgtant    Bngfneer,     OotinoU 

«1898  June  24U,>__  ^  _  Offloee,  Beokenham.  8.B. 

TA1902  Nov.  8  /  ^*™^  "^ I>epuUSurv»yor,PubUoOffloes, 

.!Z5sr?}-»'«-.^-«-  ^"t^Sff"  «-"'^' 

1903  Jan.  17  *BoaTH,  E.  W Engineering   Assistant,  Town 

Hall,  Creadon. 

TSj'rs-B.«K,K.j.T.  ^^^E^ss"'-  ^"^^ 

1903  July  25  *Bbomly,  A. AssUtant  Engineer,  Town  Hall, 

Groydon. 

1902  Jan.  25    Bnoom.  A.  E Asstatant     County     Surveyor, 

Woroester  O.C.  Breedon 
Croea.  King's  Norton,  Bir- 

mmgnftfn 
1902  Jan.  25    Bbowk,  H.  A Assistant    Borough    Surveyor, 

01899  Jun.  29Ur„„  w  w  »  Town  ail,  Pulham,  S.W. 
TA1902  Jan.  25f  **^"^  ^- ^•» Borough    Engineer,    Sudbury, 

TA1901  I^  7  }*O^BTKB,G.  F.,  AJI.  lost  C.B.    Borough  Engineer,  Croydon. 
01895  May  25\*>^  *    tt  « 

TA1902  May  10/ ^''^^ -^^ -^^  *^ District     Engineer,     P.W.D.. 

Ceylon. 

1902  May  10    Clark,  G.  E. Digtrict  Surveyor,  Town  HaU, 

O1890  Sept  13U^  ^  Sheffield. 

TAl90a8ept.6  /  ^^^"^™^^"»  ^ Chief      Assistant      Engineer, 

01898  Dec.  17K^ ^    .  Council  Offices,  Finohley. 

TA1902  Mar.  22/  ^^''■^  ^' ^ Engineering  Assistant^orough 

1903  May  16    Cook.,  J.  E A^TIo^  ^^neer, 

01900  May  19^^^  ^    .  J"""^  ^"'  ''''^^-' 
TA1901  Oct  ig/'vJooMBS,  O.  A Engineering   Assistant   Town 

01899  June  29Ur,  «  ^    . 'BjoXiy  Burton-on-Tront 

TA1902  Jan    25r^"^««»T.P.,A.M.InstC.E.  CWef  Enrfneering    Assistant, 

01897  Feb.  ISU^,.,    .                ^   ^  Town  Hall,  Nelson. 

TA1901  Oct  19/  ^^oi'^^ADAMeCMi,  A.  0.       ..  EM^ineerine  Assistant,  Counca 

01899  Oct  21\-^„^„  ^  _ Offices,  Hornsey,N. 

TA1902  Nov.  8  /  ^^^^»" District  Surveyor,  Town  Hall, 

01901  Aug.  24\»^^    .    ,  Portomouth. 

TA1901  Oct  19/^^A.L City  Surveyor's    Office,    Man- 
chester. 
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1901  Oct   19  *CB0ZfOBD,  0.  H Chief   Engineering    Assistant, 

Town  Hall,  Wood  Green,  N. 

1902  Jan.  25    Gbook.  W.  B Ohief    Engineering   Assistant, 

Middlesex  0.0.     GnUdhaU, 

^ifioi  fLa.^*  iQ\  Weatminster. 

iSS  T       irrBHMOB,  H.  A.       8niTeyor,RuralDistriotCouncil, 

TA1902  Jan.  25/  Keysham.  BristoL 

^^^  J^^}*FiLL,P.O Deputy  City  Engineer,  Norwich. 

JliS^?!!hr  9iW<»r™»HH Assistant    Surreyor,    Borough 

TA190S  July  25/  Surveyor's     Office,    Wan&- 

worth.  215  High Rd.,Balhani. 

®iSl  S^V*  ?a)*FowLDS,  W.,  A.M.  Inst  O.B.  Chief  Assistant,  Borough  En- 

^t]^]  2!t  }?(  fi^^«  ^^"^  Keigbley. 

^^J2^5S^ii|»GAiB,J Assistant    Borough   Surreyor, 

TA1902  Jan.  25/  Town  Hall,  Hammersmilhjw. 

1908  Mar.  21    Galbbaitb,  A.  R.,  A.M. Inst  District  Surreyor,  Town  Hall, 

C.E.  Portsmouth. 

•^^Sl*!^*  }^l*GoDFB«T,C.H.,A.MJnstC.B.  Chief  Engineering    AssUtant, 

*^?2S  JS:  IK  Municipal  Offices,  Shanghai 

1^  2!^  1  ArQ«»™^^»  H. Ohief  Bngineeriaig   AssUtont, 

'^^2S?  T    ^  J2(  Town  Hall,  Souifliport 

® iSl  11    iXrGoBDOK.  J.,  A.M.  Inst  CB.  Assistant     Burgh      Surveyor, 

TA1902  July  10/  Aberdeen. 

1903  July  25    Gbat,  A.  B Engineering  Assistant,  Council 

House,  Birmingham. 

1901  Dec.  7      Grcbnshields,  N.,  A.M.  Inst  Borough  Engineer,  Bedford. 

O.E. 

*iS??!^  ioWMMnrooD,J.P.,A.M.Inst  Deputy     Borough      Surveyor, 

TA1901  Oct  19j      ^j^  f^,^  H^  Bumlev. 

1902  Mar.  22    Hadfibld,W.  J Ohief  Assistant,  Town   Hall, 

___  T       tt%\  Sheffield. 

Cardiff. 

1903  June   6    Habdimo,  H.  W Chief   Engineering   Assistant, 

«iOQorw^   on  atyEng^eer's Office,  Bristol 

*.i^2r;inrHABPn,A, Dqjuty     Borough      Surveyor, 

TAl902Mayl0/  f^^     H^     g^     Helen's, 

Lanes. 

1903  June   6    Hbap,  H.,  A.  M.  Inst  C.E.  ..  Deputy     Borough     Engineer, 

1AAA  mr      im  Great  Grimsby. 

Ttl^M^ylS}*^^"""'^^ '^^^aS^T^"^'     ^'''''^ 

*i222^°??^l*HoLLOWAT,W.C Chief  Engineering  Assistant, 

TA1902  Mar.  22/  Council  Offices,  Kettering. 

1902  Feb.  22    HoBioir,  J..  W.,    AJtf.Inst  Counhr  Surveyor*s  Office,  Hat- 

C.E.  field,  Herts. 

*l^  T*^^  2IW«H™».^J-»^M.InstC.E.  Deputy     Borough     Engineer, 

TAI902  Jan.  25/             "»        •»  foni  Hall.  Biton^n-^rent! 

^iSIi"^^S  l*J>w™«.BJ District  Surveyor,  Tbwn  Hall, 

tAl902  Not.  8  /              "*  Portsmouth. 
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Dfttc  of  Election 
and  Transfer. 

-,**  i?S^  ^i^^  I^Webram,  G.,  am.  iMt  0.R  Aflristant  Surveyor,  Town  Hall, 

ni«SJ  w«  1q(  Walthamstow.  N.E. 

rr.iQn9  T^n   9? WoM'W^N*  ^  ^- ^I""^     BoTough      Engineer. 

TA1902  Jan.  25/  f^^  H^  Birkonheai 

1902  May  10    Kbb,  A.  M.,  A.M.  Inst  C.E.      Assistant    Borough    Eugineer, 

Town  Hall,  Warrington. 

1902  Mar.  22    Lahoashibb,  W.  T Depu^  City   Surreyor,  Town 

Hall,  Sheffield. 

1901  Dec.  7      Lasbxobb,  E.  W District    Suireyor,   63    Queen 

1902  Nov.  8      MoKENZR,L.S.,A.M.InsiG.E.  District   Surveyor,   63    Queen 

Square,  BrintoL 

1903  Mar.  21    Mannino,  W.  B.,  A.  M.  Inst    Assistaut    Borough    Surveyor, 

C.E.  Town  Hall,  Chelsea. 

1903  Jan.  17    Marshall,  L.  P.,  A. M.Inst.    Northern  Outfall  Works.  Beck- 
C.E.  ton,  E. 

Jt\^  iSH:  5H*MiLLEB,  G.  F.        Chief  Assistant,  Borough  Engi- 

TA1901  Dec.  7  j  ^^^g  Q^^  Hastmgs. 

01898  Dec.  17'  -..-..- 

TA1901 

O1901  Aug.  24\«<u  J  Chief     Assiatant     Engineer's 

TA1902  Nov.  8  /  ^"^^■'•' Department,     Town     HaU, 

Walthamstow. 

1902  Jan.  25    Oakbs,  H.  H Assistant    Borough    Engineer, 

Town  HaU,  Bridlington. 


g^}3.Mmn«u,G.        ^tor^:SLr  ^""^'^ 


J.\^l  T«i!f  ?nl*0PEH8HAW,  J.,  A.MJnstCE.     Engineering  'Assistant,    Town 
ni^T^n«ifi{  Hall,Salford. 

,S'B?Sni)-^^-.W J^^    ^Zt'^'i^ 

tSSS.1I}-^-"».J- "^^fj^^^"^^' 

1902  Mar.  22    Phillips,  G.  A.     Deputy      County      Surveyor, 

Glamorgan.  Town  Hall, 
Bridgend. 

1902  Mar.  22  Banbou,  W Chief  Assistant  Surveyor,  Wor- 
cester. Midhurst,Bath  Boad, 
Worcester. 

TA1901  D^^  7^}*Bbdfeiin,  J.  L.      Deputy  City  Engineer,  Carlisle. 

1902  Nov.  8      RowBOirox,  J Chief  Assistant,  Borough  Sur- 

veyor's Office,  Ashton-xmder- 
Lyne. 

1903  Mar.  21    Rtman,  F.  R,  A.M.  Inst  CJB.    Dejputy     Borough     Engineer, 

Town  Hall,  Bury,  Lanes. 
1903  June    6    Sadler,  F Deputy      Surveyor,      Council 

Offices,  Acton. 
1908  June  25  ^Saundbbs,  E.  T Assistant   Borough    Engineer, 

Lowestoft. 

TA1902  ^tv  ?2}*Savaob,B.B.,  A.M.InstO.R  Engineering  Assistant,  Councfl 

y    u;  House,  Birmingham. 

1902  Nov.  8    ^Shackleton,  W.,  AJd.  Inst  Chief  Assistant,  Borough   En- 

/^iQQQ -n^   iA\      ^'E.  gineer's  Office,  Hanley. 
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Date  of  KlMUon 
And  Trexksfer. 

01899  Deo.  16\*Sfbecklbt,  J.  A.,  A.M.  Inst  Deputy  City  Sorveyor,  Hereford. 
TA1901  Oct  19/      O.E. 

1901  Dec.  7      Spurr,F.  W Chief  ABsistaDt,  City  Engineer's 

_,«QK  T«kfi    1Q^  Office,  York. 

TAl^  cSt  i9}*^^«"^«^  W.  J.,  A.M.  Inst  C.E.  Deputy  aty  Engineer,  Bristol. 

1903  Mar.  21     Sctoliffe,  H Deputy     Borough      Engineer, 

aifiQA  n«w    17^  Town  Hall,  Huddersfield. 

^^^^  J^- ^jrrAYLOR,  J Tramways  Engineer,  Town  Hall, 

01900  Dec.  15Ufp.__-_  p  Chief    EngineerinK    Assistant, 
TA1903  May  16/  ^^^"**' ^ Council  Offices,  Ilford. 

1903  July  25  *Watmobb  Jab Assistant     Surveyor,     Council 

/iittoo  iw^<^  tt\\  Offices,  Aldershot 

I90:i  May  16    Wuitk,  W.  H.  J..  A.  M.  Inst.  Deputy      Borough      Engineer, 

C.E.  Town  Hall,  Cheltenham. 

1902  Mar.  22     Williams,  H.  B Chief  Assistant,  Borough   En- 

gineer's Office,  Workington. 

1902  July  10    Williams,  J Assistant    Borough    Surveyor, 

-iQOfi  T««^  Qft\  Town  Hall,  Hampstead.N.W. 

^.iSn  tS!.  7  r^V«^»»  E.»  Assoc.    M.  Inat  Chief    Engineering    Assistant 

TAiwi  LFec.  7  )    ^  g  Council    Offices,    Willesden, 

N.W. 

190.3  June    6    Wii^uN,  A.,  A.  M.  Inst  C.E.  Sanitary  Commissioner's  Office, 

Gibraltar. 

^^J^  ^^^WiL80K,F District    Surveyor,  63    Queen 

nifioi    Atif*  1   {  Square,  Bristol. 

-iiSi  ^*    iQrYABW0OD,H Assistant    Borough    Surveyor, 

«i  2fti    in!?L  ft  {  Town  Hall,  Rochdale. 

,^{2Si  is®  L}»Yellahd,  T Deputy     Borough     Engineer, 

TA1902  Feb.  22i  rf^^^^  y^,   ^. ^  j^ancs. 
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GRADUATES. 

AU  Oraduate$  hold  the  OertifieaU  of  the  Aitoeiation. 

Date  of  Election. 

1893  Oct  2      Ball,  J.  B.,  A.M.  Inst.  G.E.      Engineer*!  Office,  L.D.  &  E.C. 

BaUway,  Cheeterfield. 

1901  Aug.  24    Babkbb,  H.  W Suryeyor  to  the  Urban  District 

CounoU,  Walmer. 

1903  Jan.  17    Bate,  E.  M Council  Offices,  Frinton-on-Sea. 

1890  Mar.  29    Batlet,  G.  H.,  A.M.In8t.C.E.    17  Cooper  Street,  Mauohester. 

1897  July  31    Bcabd,  E.  T.,  A.M.  Inst.  C.E.    4  The  Crescent,  Bcarborouffh. 

1898  Deo.  17    Bell,  B City  Suryeyor's  Office,  Carlisle. 

1902  Mar.  22    Bebbinqton,  £.  E.  W 28  Victoria  Street, Westnunster, 

S.W. 

1900  June  16    Blakewat- Phillips,  B.  City    Engineer's   Office,  West- 

minster, 8.W. 

1901  Aug.  24    Blanchard,  E Town  Hall,  Leicester. 

1889  June  8      Blizabd,  J.H.,A.M.InstC.E.    LansdowneHonse^outhampton. 

1899  June  10    Bbadshaw,  A.  8. Borough     Engineer's      Office, 

Bedford. 
1892  Oot   15    Bradbhaw,  J.  B.,  A.M.  Inst.    B.E.  Office,  Rupert  Lane  Bar- 
C.E.  racks,  Liyerpool. 

1896  June  25    Britoe,  W Borough     Engineer's      Office, 

Edinburgh. 
1889  July  4      Brtans,  J.  G Sectional    Enguieer,    Palermo 

Station,  F.C.P.,Buenos  Ayres. 
1899  June  29    Buboebs,  E.  W Town  Hall,  Stratford,  E. 

1903  June   6    Butler,  H.  L 2    Glenmore    Villas,    Queen's 

Bead,  Famborough. 

1902  July  10    Button,  F.E City    Suryeyor's   Offioe,  Man- 

chester. 
1902  Feb.  22    Caxx,  E Town  Hall,  Leicester. 

1897  June  19    Oartledoe,  J.  R Assistant     Suryeyor,     District 

Council  Offices,  Barnes,  S.W. 

1902  June  7      Chambbbs,  H.  A Borough  Engineer's  Office,West 

Hartlepool. 

1894  Oct  20    Chasemobe,  A.  E 98  Hi»rh  Street,  Putney,  S.W. 

1894  July  7      Clatfoolb,  A.  H.,  A.  M.  Inst    City  Engmeer's  Office,  BristoL 

C.E. 
1894  July  7      Cleqo,  H.,  A.M.  Inst.  C.E.  ..     Borough      Suryeyor^s      Office, 

Oldham. 

1897  June  19    Cbbswell,  W.  T 11  Victoria  Street,  S.W. 

1892  July  11    Cboss,  F.  W.,  A.M.  Inst  C.E.    45  Bradford  Street,  Walsall. 

1903  June    6    Cubitt,  H.  W County  Hall,  Spring  Gardens, 

1898  June  80    Oudbibp,  T.O City  Engineer's  Office,  GuUd- 

hall,  Norwich. 

1901  June  8      DAyiDOE,  W.  B London  County  Coundl  Offioee, 

19  Charing  6-oes  Boad,  W.O. 

1902  July  10    Dawkihs,  F Borough      Suryeyor's     Offioe, 

Bournemouth. 

1902  July  10    Dbblet,  G.  P Monshall,  Amblecote,  Brierley 

Hill,  Staflb. 

1898  June  30    Dbmt,  J.  P 1  Woodside    Terrace,   Nelson, 

Lancashire. 

1903  June  25    Douglas,  b Council  Offices,  Wealdstoue. 
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aBADUATES.  Iv 

OiOaofElMdoo. 
1903  Oct    17    DuHOAN,  L.  G 79  Avenue  Road,  Southampton. 

1899  June  29    Dtkb,  R.  U Boron)i(h      Engineer's     Office, 

Southampton. 

1898  Deo.  17    Essex,  E.  H Town  Hall,  Leyton,  N.E. 

1886  Sept  11     FsNTOK,  W.  0 14  St  James'  Row,  Sheffield. 

1891  June  25    Finch,  A.  R.,  A.M.  Inst  O.E.    Town  Hall,  Kensington,  W. 

1898  June  30    Finch,  E.  E. Borough  Surveyor.  Town  Hall, 

Bethnal  Green,  S.E. 

1900  June  16    FisesE,  R 37  Inman  R<>Rd,Harlesden,N.W. 

1903  July  25    Ford,  J 43  Vioturia  Terraoe,  Bamsley. 

1903  Feb.  21    Foster,  J.  W Town  Hall,  Bradford. 

190:^  June    6    Fostbb,  W.  A Park  View.  Manchester  Road 

Acorington. 
1896  Jan.  18    Fox,  Senior  L.      Town  Hall,  Newport 

1903  June  25    Gettinos,  S.  S Town  Hall,  West  Bromwiob. 

1899  June  10    Gibson,  W.  S "D'Arcyville,"  Victoria  Road 

Hendon. 
1888  July  12    Glass,  S.  N.,  A.M.  litst  C.E.      16  Elavenscroft  Road,  Ghiswick. 

1898  Jan.  15    Grimlet,  F.  0 The  Depdt,  Harwich. 

1901  June  27    Harlow,  W.  W.  R Council    Offices,  High  Street, 

Grays. 

1901  Jane  8      Harris,  K.  J.  S St  George's  Hall,  Mount  Street, 

London,  W. 

1900  May  19    Harrison,  J.  W 106    Raffles    Road,  Tranmere, 

BirkenbeAd. 

1903  June  25    Harrison,  P.  T Town  Hull,  Hove,  Sussex. 

1903  Jan.   17    Hiath.  J.  R Town  Hall,  Burelem. 

1893  Jan.  14    Hrllawbll,  O Town  Hall.  Withington,  Man- 
chester. 

1903  Oct  17    Hill,H.  F Town  Hall,  Ilford. 

1896  June  25    Hills,  0-0 360  Mare  Street  Hackney,  N.B. 

1900  June  16    Hqbson,  E 6  Keyworth  Road,  Hillsborough, 

Sheffield. 

1888  July  12    Houghton,  J King's  Heath,  Birmingham. 

1903  Jan.   17    Howbll8,D.  P 16  Rope  walk,  Neath.  S.  Wales. 

1901  Aug.  24    Hull,  G.  E Municipal     Offices,     Benares, 

India. 

1899  June  10    Hutchinos,  W.  A Town  Hall,  Islington,  N. 

1901  May  11    Johnston,  0 P.W.D.,  Begori  Camils,  Jacobd- 

bad.  Camp  Khairo,  Garki, 
Sindh,  India. 

1903  May  16    Jonxs,  F.  W Public  Offio-s,  Frome. 

1901  Junes      Jones,  H.  O Borough      Engineer's      Office, 

Folkestone. 

1908  July  25    Jones,  T 53  Princes  Street,  Southport. 

1895  Oct   19    JuuAN,  J Borough      Surveyor's      Office, 

Cambridge. 

1896  June  25    Kieber,  W.  H.  G City  Engineer's  Office,  Bristol. 

1893  June  24    KiLUOK,  W.  H Borough      Surveyor's      Office, 

Southampton. 

1896  June  25    Kirk,  J.  W Town  Hall,  Westminster,  S.W. 

1903  June  25    Knight,  R.  R 1  Barratt  Avenue,  Wood  Green. 

N. 
1903  June  25    Khowles,  G.  P L.C.C.,  19  Charing  Cross  Itoed, 

W.C. 

1903  June  25    Lees.  H.  B Town  Hall,  Birkenhead. 

1903  June  25    Mann,  E.  £ 13  Algernon  Road,  Brondesbury 

Road,  Kilbum,  N.W. 
1903  Jan.  17    Mareian,  H.  G Rylstone,    Park    Roa<l,    Hale, 

Altrinoham. 
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Due  of  Electknu 

1900  Deo.  15    MaoDonald,  K.  G 18  Charles  Street,  St.  James'a, 

S.W. 
1894  Jan.  13    Mabtik,  E.  B.,  A.M.In8t.0.E.    Oity  Engineer's  Offioe,  Leeds. 

1900  June  16    Mattinbon,  H 55  Piocadllly,  Manchester. 

1 903  Jan.   17    Masters,  W.  H Glenoaim,  Arthur  Bead,  South- 
ampton. 

1898  Dec.  17    Mat^C.G P. W.D.,  Malaooa,  Straits  Settie- 

mente. 
1901001.   19    MiLNE8,B Town  Hall,  Birkenhead. 

1899  June  10    Moss,  P.  A 121  Highbury  Hill,  Highbury, 

1902  Jan.  25    Moss,  W 30    Hale    Lane,    Failsworthu 

Manchester. 

1903  Oct.   17    Nash,  F.  0.0 Town  Hall,  Rochdale. 

1902  July  10    Nathanielsz,  A.  H Water    Engineer's   Office,    45 

John  Street,  Glasgow. 
1896  June  25    Nightingalb,  0.  F 6  Westboume  Road,  Walsall. 

1901  Aug.  24    OxBEBBT,  F.  W 32  East  Mount  Road,  York. 

1899  Oct.   21     Palmkb,G.  F New    Dock,    H3I.    Dockyard, 

Chatham. 

1901  Feb.  6      Palmbb,  W.  L.  F City  Engineer's  Office,  Bristol. 

1902  Mar.  22    Pabb,  J.  E Council    House,    Handsworth, 

Sta£f8. 
1896  Feb.  22    Pebkin8,T.  L.,  A.M.  Inst.C.E.    4  Linzee  Road,  Homsey,  N. 

1903  Feb.  21     Pbrbott,  E.  S 6  Elliston  Road,  Rediand,  Bris- 

toL 

1902  July  10    Phillips,  R 14  Churchill  Road,  Willesden 

Green,  N.W. 

1901  Aug.  24    PiOKiN,  W.  H Sewerage    Works,    Riokmans- 

worth. 

1899  Oct.  21    Plant,  W Borough     Engineer's      Office, 

1888  Sept  15    Pbit€hard,  T.,  A.M.InstC.E.    264  Gresham  House,  Old  Broad 

Street,  E.C. 

1898  June  30    Quick,  A.  H 15  Femholme  Road,  Newlands, 

S.E. 

1903  Jane  25    Bittbnbubt,  O.  B.  7   Crofton    Villas,  Canterbury 

Street,  New  Brompton,  Kent 

1900  Dec.  15    Rawstbon,  CO 29b  High  Street,  Rotherham. 

1901  June  8      Rbad,  F Town  Hall,  Leyton,  N.E. 

1902  Nov.  8      Redfobd,  W.  T Town  Hall,  Eccles,  Lanes. 

1899  Mar.  25    Riohabds,  E.  P Borough     Engineer's      Offioe, 

SouSiend-on-Sea. 

1901  Aug.  24     RnjET,  J Drainage     Engineer's     Office, 

Cape  Town,  S.A. 

1899  June  29    Rosb,  J.  G Great  Enollys  Street,  Reading. 

1903  June    6    Roseteabe,  L.       Borough      Enginoer's     Office, 

Plymouth. 

1900  Feb.  lu    Ros6,D Brede,  Sussex. 

1901  Feb.  16    Eothbba,  A Borough     Engineei^s     Office, 

Salford. 

1900  June  16    Bdiisell,  A.  J Borough      Engineer's      Offioe, 

Worthing,  Sussex. 

1902  July  10    Shefhebd,  G.  G Town  Hull,  11  ford. 

1899  June  29    Sunis,  F Town  Hall,  Sheffield. 

1898  Jan.  15    Smith,  G.  H 1  Worcester  Road,  Wimbledon, 

S.W. 
1898  June  30    Spink,  J Citjr    Surreyoi^s   Office,   Man- 

oho  " 


Digitized  by  VjOOQIC 


GBADUATES.  Ivii 

DMtoofiDectiaci. 

]  899  Jane  29    Stanton,  F.  W.  S.,  A.M.  Inst,  c/o  Messra.  J.  Maneergh  &  Sons, 

O.E.  5  Victoria  Streflt,  6.W. 

1903  June  25    Stevens,  H.  L 14  High  Street,  Watford. 

1 898  Jane  30    Sut-ton,  W.  F Water  DepArtment^Broad  Street 

BirminKbam. 

1902  Feb.  22    Tait,  W.  I Council  Offices,  Nuneaton. 

1900  Dec.  15    Tatlob,  H.  T 11    Newton     Boad,    Hoylake, 

Cheshire. 
1902  July  10    Tatlob,8 Town  Hall,  Mancbetter. 

1899  June  10    Thaokebat,  J.  R Borough      Engineer's     Office, 

Eastooume. 

1902  Jan.  25    Tbomas,  W.  6 Daylesford,  Mountain  Ash. 

1898  June  30    Tiffin,  T.  E.,  A.M.In8t.C.E.    Surveyor  to  the  Urban  District 

Council,  Dartford. 

1900  June  16    Tbembluno,  H Borough      Engineer's      Office, 

Newport,  Mon. 

1903  Jan.   17    Trbsedbb,  F,  H The  Nurseries,  Cardiff. 

1902  July  10    ToMLiNSON,  J.  W.,  A  ^I.  Inst.    St.  Mary's  Hall,  Coventry. 

C  E 

1900  Oct.   13    Tompkins,  H 6  Ethel  Street,  Wells,  Somerset. 

1900  June  16  Townek,  H.  V P. W.D. ,  Malacca,  Straits  Settle- 
ments. 

1902  Nov.  8      Walkbb,A.  H 128    Prince   of   Wales    Road. 

London,  N.W. 

1900  Dec.  15    Walker,  H Surveyor,       Urban       District 

Council,  Council  Offices, 
Wealdstone. 

1888  Jan.  H    Ward,  F.  D.,  A.  M.  Inst  C.E.    38  High  Street.  Welshpool. 

1900  May  19    Wablow,  W.  R Nolton  House,  Windmill  Road, 

Brentford. 

1898  Jan.  15    Warren,  A.  R Surveyor  to  the  Urban  District 

Council,  Milton-next-Sitting- 
boume. 

1897  June  19    Webb,  F Town  Hall,  Chelsea. 

1898  Jan.   15    Wells,  F.  B c/o  The  Great  Southern  Rail- 

way Co.,  Buenos  Aires,  South 

America. 
1902  Sept.  6      West,  A.  S Borough      Engineer's     Office, 

Harrogate. 
1902  Jan.  25    White,  C.  D Council  Offices,  Hanwell. 

1901  June  8      Whttefobd,  E.  H.,  A.M.  Inst.    Engineer's  Office,  Derwent  Yal- 

C.E.  ley  Water  Board,  Bamford, 

near  Sheffield. 

1902  July  10    Whitakbk,  G.  H Town  Hall,  Sunderland. 

1902  Nov.  8      WiBBEBLET,  J Assistaut    Borough    Surveyor, 

Municipal  Offices,  Guildford. 

1901  June  27    Willbtt,  A.  J 18  Castledine  Road,  Anerley, 

S.E. 

1902  July  10    Wilkinson,  F Town  Hall,  Rochdale. 

1901  Aug.  24    Wilkinson,  H.  F Fulford  House,  The  Crescent, 

South  Tottenham,  N. 

1895  June  27  Williams,  D.  S Hopes  Green  Road,  South  Ben- 
fleet,  Essex. 

1901  Deo.  7      Williams,  J.  H Town  Hall,  Burnley. 

1902  Sept.  6      Williams.  W.  W 14  Countess  Street,  Stockport. 

1900  Dec.  15    Wills,  A.  J Harrisburg,  Pennsylvania, 

U.S.A. 

1901  Aug.  19    Wilson,  H.B Town  Hall,  Wood  Green,  N. 

1900  July  19    Wrack,  W.  P 117  High  Street.  Poplar,  R 
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THE 

INCORPORATED  ASSOCIATION  OF  MUNICIPAL 
AND  COUNTY  ENGINEERS. 

THIRTIETH  ANNUAL  MEETING. 

KlENSlNGTON,  June  25,  26  and  27, 1903. 


The  Members  assembled  in  the  Town  Hally  Kensington,  the , 
use  of  which  had  been  kindly  granted  by  the  Mayor  and  Cor- 
poration. 

The  Mayor  (Major  Lewis  H.  Isaacs,  J.P.)  oflTered  the  As- 
sociation a  very  hearty  welcome  to  Kensington. 

The  President,  Mr.  T.  EL  Yabbicom,  on  behalf  of  the  Associa- 
tion, returned  thanks  for  the  kind  welcome  oflTered  them. 

The  Secretary  then  read  the  Minutes  of  the  last  Annual 
General  Meeting,  which  were  confirmed  and  signed. 

The  Secretary  read  the  Council's  Annual  Report 

ANNUAL  EEPOET. 

The  Council  have  pleasure  in  presenting  their  Annual 
Report 

District  Meetings. 

Since  the  last  Annual  Greneral  Meeting  7  District  Meetings 
have  been  held:  At  Shipley,  September  13,  1902;  at  West 
Bromwich,  September  20 ;  at  Aldershot,  October  11 ;  at  King's 
Lynn,  October  18 ;  at  Birmingham,  January  13,  1903 ;  at 
London,  March  27 ;  and  at  Sudbury,  June  13. 

The  Roll  of  the  Assocution. 

During  the  financial  year  ended  April  30  last,  57  new 
Members,  consisting  of  22  Ordinary  Members,  11  Associates 
and  24  Oraduatea,  have  joined  the  Association ;  20  Members 
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2  THIRTIETH  ANNUAL  MEBTING. 

have  resigned,  18  names  have  been  written  off,  and  the  Council 
record  with  regret  the  deaths  of  Messrs.  J.  H.  Burton,  W.  Fraser, 
J.  Myatt  and  W.  L.  Walker. 

The  number  on  the  roll  of  the  Association  at  the  close  of 
the  year  was  8  Honorary  Members,  810  Ordinary  Members,  83 
Associates  and  133  Graduates,  making  a  total  of  1034. 

Two  Graduates  have  been  transferred  to  the  class  of  Mem- 
bers, 11  Graduates  to  the  Associate  class,  and  4  Associates  to 
the  class  of  Members. 

The  Finances. 

The  Audited  Balance-Sheet  and  Statement  of  Accounts 
which  accompany  this  Seport  show  a  Balance  in  hand  on 
April  30  last  of  5631,  13$.  lid.  A  considerable  amount  shows 
under  liabilities,  on  account  of  there  being  no  meeting  of  the 
Council  in  April,  when  these  accounts  would  otherwise  have  been 
settled. 

The  satisfactory  state  of  the  finances  reported  in  previous 
years  is  equally  evident  in  the  accounts  herewith  submitted, 
the  financial  position  of  the  Association  being  sound  and  pro- 
gressive. 

The  Examinations. 

Four  examinations  have  been  held  since  the  last  report — 
one  at  Liverpool  in  October,  1902,  when  24  candidates  presented 
themselves  for  examination.  Of  these  12  satisfied  the  ex- 
aminers, and  were  granted  their  certificates. 

Three  other  examinations  were  held  in  London  in  April,  1903, 
when  18  candidates  presented  themselves  on  each  occasion, 
making  a  total  of  54  for  the  three  examinations.  Of  these  32 
satisfied  the  examiners  and  were  granted  their  certificates. 

The  examiners  were  for  the  first  of  these  examinations 
Messrs.  Eayrs,  Lemon,  Lobley  and  Thomas;  for  the  second 
examination  Messrs.  Eayrs,  Fowler,  Lemon  and  Lobley;  for 
the  third  examination  Messrs.  Collins,  Jones,  May  and  Thomas ; 
and  for  the  fourth  examination  Messrs.  Davis,  Laws,  Bobson  and 
Wakelam. 

The  Council  have  considered  it  advisable  that  proof  of 
education  and  training  should  be  given  by  candidates  for  these 
examinations,  and  have  therefore  arranged  that  henceforth  they 
must  supply  the  necessary  information  upon  these  points  before 
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being  allowed  to  sit.  The  value  of  the  Association's  Certificate 
will,  in  the  opinion  of  the  Council,  be  much  enhanced  by  these 
steps. 

The  increasing  appreciation  of  these  examinations  is  shown 
by  their  growth,  a  larger  number  of  candidates  having  entered 
for  them  this  year  than  for  any  previous  year. 

Premiums. 

The  Council  have  awarded  premiums  of  51.  each,  to  Mr, 
Alfred  Fidler,  for  his  paper  on  "  The  Municipal  Work  of  South- 
end-on-Sea,"  read  at  tiie  District  Meeting  held  at  Southend  on 
September  28, 1901,  and  to  Mr.  J.  S.  Pickering,  for  his  paper  on 
**  Municipal  Work  in  Nuneaton,"  read  at  the  District  Meeting 
held  at  Nuneaton  on  October  19, 1901. 

Secretary's  Salary  and  Office  Rent. 

Upon  an  application  of  the  Secretary  for  a  reconsideration 
of  his  remuneration,  the  Council  decided  to  alter  the  existing 
arrangements  under  which  the  salary  paid  to  the  Secretary  in- 
cluded the  use  of  his  offices,  and  have  accordingly,  on  behalf  of 
the  Association,  become  tenants  of  the  offices  at  11  Victoria- 
street^  Westminster,  renting  them  at  751.  per  annum. 

The  salary  of  the  Secretary  was  at  the  same  time  fixed  at 
275/.  per  annum,  with  an  allowance  for  an  assistant  of  78/.  per 

Re-Elections, 

In  carrying  out  the  provisions  of  by-law  6a,  your  Council 
have  in  each  case  of  re-election  endeavoured  to  secure  all  the 
information  possible  where  a  Member  gives  up  his  public 
position,  and  require  to  be  quite  satisfied  in  these  matters  before 
reinstating  the  applicant  in  the  List  of  Members. 

The  New  Council. 

The  ballot-Usts  having  been  duly  issued,  the  scrutineers 
reported  the  result  of  the  voting  as  follows : — 

President. — ^Mr.  William  Weaver. 

Vtee-PresidetUs. — Messrs.  J.  Patten  Barber,  A.  EL  Collins 
and  A.  T.  Davis. 

Ordinary    Members    of    CouncU.  —  Messrs.  W.    N.   Blair, 

B  2 
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J.  W.  Bradley,  J.  A.  Brodie,  C.  H.  Cooper,  A.  Creer,  A.  D. 
Greatorex,  E.  P.  Hooley,  E.  J.  Lovegrove,  F.  J.  C.  May,  J.  Paton, 
J.  S.  Pickering,  S.  S.  Piatt,  J.  Price,  H.  T.  Wakdam,  and 
C.  F.  Wike. 

Hon.  Treamrer. — ^Mr.  Lewis  Angell. 

Eon.  Secretary. — Mr,  Chas.  Jones. 

Eleotivb  Past-Pkesident. 

In  accordance  with  the  Articles  of  the  Association  the 
CJouncil  have  elected  Mr.  W.  Harpur,  Past-President,  vice 
Mr.  J.  T.  Eayrs  retiring  under  Article  26. 

"Model"  By-Laws. 

The  operation  of  the  "  model "  by-laws  issued  by  the  Local 
Grovemment  Board  for  new  streets,  etc.,  as  well  as  for  those  for 
use  by  rural  authorities,  is  being  considered  by  a  committee  of 
your  Council  EfTorts  are  being  made  to  obtain  the  views  of 
the  Local  Grovemment  Board,  and  at  the  same  time  the  assis- 
tance of  the  Association  will  be  duly  offered  in  any  further 
issue  that  may  be  made  by  the  Board, 

Engineerinq  Standards  CoBfMiTTEE. 

The  Council  have  received  a  lengthy  Eeport  from  their 
delegates  who  are  representing  this  Association  on  the  Committee, 
setting  forth  the  work  of  the  Sub-committee  on  Tram  Bails. 

The  Committee  have  adopted  the  report  of  the  Sub-committee, 
in  so  far  as  it  refers  to  tram-rail  sections,  the  question  of 
specifications  for  their  manufacture  being  left  open  for  future 
consideration.  The  report  states  that  "  after  much  correspond- 
ence and  several  meetings,  five  sections  of  tramway  rails  were 
agreed  upon— viz.,  for  weights  of  90  lb.,  95  lb.,  100  lb.,  105  lb. 
and  110  lb."  and  it  is  noted  that  the  Board  of  Trade  have 
approved  these  proposed  sections. 

With  regard  to  a  standard  specification,  considerable  diffi- 
culties have  been  met  with,  and  it  was  finely  decided  to  refer 
the  matter  back  to  the  sub-committee  and  they  might  consider 
the  question  of  having  one  analysis  for  both  acid  and  basic 
steel. 

The  Coimcil  desire  to  tender  their  best  thanks  to  Messrs. 
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Haipur  and  Wike,  who  have  undertaken  to  represent  the 
Association  upon  the  committee,  as  the  obviously  large  amount 
of  work  must  necessarily  entail  a  considerable  sacrifice  of  time 
and  personal  expense. 

Highways  Administration:  Local  Government 
Board. 

Your  Council  addressed  the  Local  Government  Board's 
Highway  Department,  with  a  view  of  setting  forth  the  fact  that 
this  Association  was  peculiarly  fitted  to  tender  evidence  before 
the  inquiry,  which  it  is  understood  is  to  be  held  by  the  depart- 
ment, and  respectfully  offering  to  tender  evidence  thereat. 

The  Board,  however,  decline  to  accept  the  assistance  so 
ofiered,  giving  as  their  reason  the  fact  that  other  associations 
have  been  decided  upon,  and,  in  the  view  of  the  Board,  are 
sufficient.  The  Council  have,  however,  pointed  out  to  the 
department  that  the  evidence  of  those  associations — ^viz.,  the 
County  Council's  Association,  and  the  Association  of  Municipal 
Corporations — although  doubtless  of  the  highest  possible  value 
of  its  kind,  could  not  be  of  that  engineering  value  which  must 
be  -ao  desirable,  and  which  evidence  tendered  by  this  association 
must  undoubtedly  possess. 

Sanitary  Inspectors  and  the  Local  Government 
Board. 

The  published  statement  of  the  Sanitary  Inspectors'  Associa- 
tion with  r^ard  te  a  suggested  alteration  in  the  duties  of  the 
sanitary  inspectors  having  been  brought  under  notice;  your 
Council  directed  a  communication  to  the  Local  Gk>vemment 
Board,  as  well  as  to  the  London  County  Council,  to  counteract 
as  far  as  possible  the  effect  of  the  statement  made  by  the 
Sanitary  Inspectors'  Association,  and  asking  that  no  change 
should  take  place  in  the  respective  duties  assigned  to  the  two 
distinct  departments  to  which  the  sanitary  inspector  on  the  one 
handy  and  the  municipal  engineer  on  the  other,  belong. 

Scottish  District. 

The  Council,  with  the  kind  co-operation  of  Mr.  Dyack,  have 
succeeded  in  arrangmg  for  a  meeting  to  be  held  at  Aberdeen  on 
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August  20,  21,  and  22,  1903,  which  promises  to  be  of  great 
interest. 

The  opportunity  will  be  taken  to  elect  a  gentleman  to  take 
up  the  duties  of  Hon.  Secretary  for  Scotland.  Every  endeavour 
will  be  made  to  bring  the  advantages  of  the  Association  within 
reach  of  those  holding  office  as  engineers  and  surveyors  to  the 
authorities  in  Scotland. 

The  Council  would  urge  upon  the  Members  generally  the 
desirability  of  making  a  strong  effort  to  attend  this  meeting,  and 
so  to  assist  in  the  inauguration  of  what  it  is  hoped  will  prove 
a  strong  and  flourishing  district  of  the  Association. 

Conclusion. 

In  conclusion,  your  Council,  while  congratulating  the 
Members  upon  the  highly  satisfactory  position  the  Association 
now  holds,  would  impress  upon  them  the  necessity  for  the  most 
earnest  co-operation,  and  more  especially  in  the  direction  of 
attendance  at  the  several  district  meetings  held  throughout  the 
country, 

Charles  Jones,  Hon.  Sec. 
Thomas  Cole,  Secretary. 


On  the  motion  of  the  President,  seconded  by  Mr.  A.  T.  Davis, 
the  Eeport  was  received  and  adopted. 

The  President  presented  the  Premiums  awarded  for  the  best 
papers  contributed  by  Members  during  the  past  year,  and  con- 
tained in  the  last  volume  of  Proceedings.  The  first — 5L  in 
books — to  Mr.  A.  Fidler,  for  his  paper  on  "  Municipal  Work 
at  Southend  "  ;  and  the  second — of  equal  value — to  Mr.  J.  S. 
Pickering,  for  his  paper  on  "  Municipal  Work  at  Nuneaton." 

It  was  moved,  seconded  and  carried,  that  Mr.  Richardson,  of 
Handsworth,  be  elected  Honorary  District  Secretary  of  the  Mid- 
land District,  and  Mr.  Pickering,  of  Cheltenham,  be  elected 
Honorary  District  Secretary  for  the  Western  District,  and  that 
the  other  District  Secretaries  continue  in  office  till  the  next 
Meeting  in  their  respective  districts. 
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Mr.  MacBrair  and  Mr.  Stallard  were  appointed  Auditors  for 
the  ensuing  year. 

Messrs.  F.  J.  Harris,  H.  Shaw  and  F.  S.  Yates  were  appointed 
Scrutineers  for  the  ensuing  year. 

Mr.  Tabbicom  then  introduced  his  successor,  Mr.  William 
Weaver,  and  vacated  the  chair  in  his  favour. 

Mr.  J.  P.  Barber  proposed  a  hearty  vote  of  thanks  to  the 
retiring  President  for  his  services  to  the  Association  during  the 
past  year.  He  had  carried  out  the  difficult  and  responsible 
duties  of  President  in  a  manner  which  was  quite  worthy  of  the 
office  he  had  held.  This  was  seconded  by  Mr.  Ghas.  Jones  and 
carried  with  acclamation. 

Mr.  Yabbicom  acknowledged  the  vote. 

Mr.  Weaver  then  read  his  Inaugural  Address,*  a  hearty  vote 
of  thanks  for  which  was  proposed  by  Mr.  J.  T.  Eayrs,  seconded 
by  Mr.  C.  H.  Cooper,  and  carried  unanimously. 

The  following  papers  were  read  and  discussed : — 

"Experimental  Bacterial  Treatment  at  the  L.C.C.  Outfalls," 
bj  F.  Clowes,  D.Sc.  "  Sewage  Treatment,"  by  W.  D.  Scott- 
Moncrieff.  "  Trees  in  Public  Eoads,"  by  F.  Smythe.  "  Motor 
Vans  for  Municipal  Purposes,"  by  T.  W.  R  Higgens.  "  Mini- 
mising the  Kisk  of  Fire  in  Temporary  Buildings,"  by  T.  W. 
Aldwinkle.    "  Cremation,"  by  W.  N.  Blair. 

Votes  of  thanks  to  the  several  Authors  of  the  Papers,  and  to 
the  Mayor  and  Corporation  of  Kensington  for  the  use  of  the 
rooms  in  the  Town  Hall  for  the  purposes  of  the  Meeting,  were 
passed  unanimously. 

*  This  AddiesB  and  the  Papers  read  at  the  Meeting  will  be  found  at  the  end 
of  the  Yolmne. 
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STATEMENT  OF  BECEIPTS  AND  EXPENDITIIBE 


BECETPTS. 

To  Balance,  May  1, 1902     

„  Entrance  Fees  of  Members  and  Aflsooiates 

„  Subscriptions  ••     ••     •• 

„  New  Graduates      ..     ..     • 

y,  Subacriptions  in  advance      ..     .,     ••     .. 

y^  Arrears     ••     ••     ••     ••     •• 

„  Sale  of 'Proceedings' 

„  Examination  Fees 

„  Interest  on  Investments 

„  Sale  of  Glasgow  Congress  Volume      ..     ., 

,,  Bfidanoe  of  Petty  Cash  due  to  Secretary     .. 


£  s. 

d 

477  1 

5 

32  11 

0 

872  8 

0 

12  1 

6 

16  19 

0 

143  17 

0 

30  6 

6 

294  10 

6 

39  17 

8 

0  6 

G 

4  18 

0 

1924  17   1 


STATEMENT  OF  ASSETS 


LIABILITIES. 

To  Estimated  Liability  on  Vol  XXIX 

„   Examination  Expenses        

„   Sundry  Printing 

„   Messrs.  Clowes  for  Vol.  XXVm.— 

For  Printing  Volume  ..     ..     .*     .. 

Postages 

Sundry  Printing »     ..     .. 

yf  Beporting       

„  Secretary,  Petty  Cash 

„  „         for  Assistant       .. 

„  Sundry  Creditors 

„  Rent  of  Office,  etc.,  One  Quarter  to  March  25 

„  Balance » 


£    8.   cL 


266  16  6 
53  9  7 
74  14    5 


£    «.  d 

40    0  0 

20    0  0 

9  10  0 


395    0  6 

^    8  0 

4  18  0 
7  10  0 

5  0  0 
20    2  0 

1571    9  7 


2081  18   1 


Examined  with  the  vouchen  and 
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FOR  THE  TEAR  ENDING  APRIL  30,  1903. 


Ct. 


EXPENDITUBE. 

By  Beports  of  Meetings      

^  BxaminenT  Feee  and  Expenses 

M   Meisn.  Olowes,  for   Vol   XXYII.  and    Glasgow 

Congress  Yolnme,  and  sundry  printing 

„  SciutiDeers'  Expenses   ••     ••     • • 

w   Me^ings,  Expenses      

^   Printing  and  Stationery       

„   MesBiB.  Spragne,  Illnstrations 

„   Rent  of  Telephone 

^   Secretary,  Salary  and  Rent 

y.   Allowance  for  Assistant       

M   Travelling  Expenses     i 

„   Bankers' Chaiges 

„   Premiom 

»    LawCbarges 

„    Betom  of  Examination  Fees       

,,   Return  of  Snbscriptiou « 

„    Petty  Cash— 

Postages 

General      

,    Balance 


£  «. 

d. 

£  «.  d. 

,, 

42  0  0 
162  4  7 

496  13  2 

2  18  6 
28  5  7 
61  1  2 
88  0  6 

7  7  8 

293  15  0 

56  10  0 

31  7  I 

2  3  11 
10  0  0 

6  6  0 
16  16  0 

110 

35  13 

7 

19  4 

5 

54  18  0 
563  13  11 

•• 

£ 

1924  17  1 

\KD  LIABILITIES. 


ASSETS. 

By  Bsknce  at  Bank,  May  1, 1903 

„    £490  Sonthampton  Corporation  Stock  at  96     ..      .. 

„    £358  12s.  9d.  India  2J  %  Stock  at  84 

^    £ai  14s.  7d.  London  County  Council  2J  %  Consols 

at  86 ..      .. 

„    £200  MetropoUtan  2)  %  ConsoUdated  Stock  at  86  . . 

„    Loan  to  Joint  Exam.  £oard  San.  Insp.      

„    Subscriptions  in  Arrear        

Xe«50%bad       

^    'Proceedings' in  Stock 

I«t  75%       

„    Ofllee  Fomitore 


£    s.  d. 


116  18 
58  9 

6 
3 

339  11 
254  13 

8 
9 

£  s.   d, 

563  13  11 

470  8    0 

465  0    0 

2*22  9    0 

172  0    0 

15  0    0 


58    9    3 


84  17  11 
30    0    0 


2081  18    1 


foiiiMi  correct.  May  22,  1903. 

I  Auditon. 


Snnnnr  StallabdI 
K.  A.  MacBeaib 


Lewis  Anoell,  Treasurer. 
Cbables  Jones,  Hon.  Secretary. 

Thomas  Cole,  Secretary. 
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YORKSHIRE  DISTRICT  MEETING  AT 
SHIPLEY. 

September  13,  1902. 

Eidd  in  the  Council  Cfuirnber,  Shipley. 
T.  H.  Yabbicom,  M.IN8T.  C.E.,  President,  in  the  Chair. 


The  Members  were  received  and  cordially  welcomed  by  the 
Chairman  of  the  Council  (Mr.  C.  B.  Shaw,  J.P.). 

The  President,  on  behalf  of  the  Association,  thanked  the 
Chairman  and  Members  of  the  Shipley  Urban  District  Council 
for  their  kindness  in  inviting  the  Association  to  Shipley,  and 
pointed  out  that  the  visits  paid  by  the  Association  were  mutually 
advantageous  to  the  Members  and  to  the  town  visited. 

The  Minutes  of  the  last  Yorkshire  District  Meeting  were 
taken  as  read. 

Mr.  W.  H.  Hopkinson  (Keighley)  was  unanimously  re-elected 
as  the  Honorary  District  Secretary. 

The  following  paper  was  then  read  and  discussed. 


MUNICIPAL  WORKS  AT  SHIPLEY. 
By  I.  LINDOW,  Clerk  of  the  Council  at  Shipley. 

In  presenting  this  paper  the  Author  desires  to  state  that  be  is 
indebted  for  much  of  the  information  contained  herein,  to  the 
various  engineers,  surveyors  and  architects,  imder  whose  charge 
the  works  described  were  carried  out. 

Lord  Iddesleigh,  in  his  Presidential  Address  at  the  recent 
Health  Congress  at  Exeter,  expressed  the  opinion  that  the  two 
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most  important  matters  with  which  sanitary  authorities  have  to 
deal,  were  water  supply  and  sewage  dispossd.  Judged  not  only 
from  this  standard^  but  several  other  characteristics  of  sound 
local  government,  it  may  be  predicted  that  even  under  such  a 
critical  eye  as  that  of  the  Association  of  Municipal  and  County 
Engmeers,  the  Shipley  district  will  be  found  to  have  kept  pace 
with  the  march  of  progress.  The  town  has  been  practically  re- 
modelled, but  the  heavy  expenditure  which  has  been  incurred 
on  street  improvement  works  has  abundantly  justified  itself, 
that  it  has  without  doubt  materially  contributed  to  the  pr 
of  the  district.  It  may  fstirly  be  claimed  that  the  town  is  nov 
generally  provided  with  good  wide  sanitary  streets,  and  that 
"dum"  property,  in  the  sense  generally  understood  by  that 
expression,  is  practically  non-existent  Public  needs  and  re- 
quirements have  been  provided  for  by  an  eflBlcient  scheme  of 
waterworks,  a  thorough  system  of  drainage  with  outfall  and 
purification  works,  public  cemetery  of  20  acres,  isolation  hos- 
pital, perks,  modem  public  abattoirs,  fire  brigade,  fever  and 
aoddent  ambulance  stations,  and  public  mortuaries,  whilst  the 
District  Council  have  recently  added,  as  part  of  the  municipal 
works,  the  acquirement  of  the  gasworks,  the  municipalisation  of 
the  Salt  schools,  and  the  institution  of  an  electrical  supply 
station  for  traction,  lighting  and  motor-power  purposes.  These 
works  have  been  and  are  being  carried  out,  under  three  Acts 
of  Parliament  and  seventy-five  Provisional  Orders,  and  sanc- 
tions for  loans  amoimting  in  the  aggregate  to  751,281/.  The 
growth  of  the  district  is  shown  by  the  following  figures :  the 
population,  which  in  1881  was  15,089,  is  now  over  26,000, 
whilst  the  rateable  value  in  the  same  period  has  advanced  from 
68,000/.  to  over  108,000/. 

Waterworks. 

In  the  year  1853  Shipley  was  constituted  a  local  government 
district  under  the  Public  Health  Act^  1848,  and  in  the  following 
year  the  Authority  obtained  the  Shipley  Waterworks  Act,  em- 
powering them  to  construct  waterworks,  and  thus  giving  them 
the  right  to  supply  what  has  now  become  a  very  large  consump- 
tion of  water.  The  population  of  Shipley  at  that  time  was 
nnder  5000  ;  it  is  now  26,000,  so  that,  obviously,  very  consider- 
able extensions  of  waterworks  have  had  to  be  made.    Further 
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powers  were  obtamed  in  an  Act  of  1874,  &nd  the  storage 
reservoirs  were  increased  to  the  extent  of  95,000,000  gallons,  so 
that  at  present,  with  a  storage  capacity  of  nearly  140,000,000 
gallons,  Shipley  is  provided  with  a  storage  equal  (apart  from 
compensation  water)  to  120  days'  supply.  The  gathering 
grounds,  which  comprise  an  area  of  over  2000  acres,  form  part 
of  the  far-£euned  Bombalds  Moor.  Shipley  people  are  ex- 
travagant users  of  water,  the  consumption  per  head  of  the 
population  being  25  gallons  per  day.  In  regard  to  water 
consumption,  the  position  of  Shipley  is  somewhat  singular, 
for  whereas  the  receipts  from  water  used  for  domestic  pur- 
poses have  increased  over  20  per  cent,  during  the  past  seven 
years,  the  income  from  trade  consumption  has  actually  de- 
creased. In  an  industrial  centre  such  as  Shipley,  this  is 
no  doubt  exceptional :  but  it  is  due  to  the  circumstance  that 
manufacturers  have  availed  themselves  of  the  facilities  for 
obtaining  water  from  the  canal  and  the  river,  and  also  by  means 
of  wells,  the  valley  in  which  Shipley  is  situated  providing  a 
good  supply  of  water  for  dyeing  and  other  trade  purposes. 
Some  towns,  with  no  larger  population  than  Shipley,  have  five 
times  the  income  from  water  used  for  trade  purposes ;  but  for 
the  same  reason  that  accounts  for  the  comparatively  small 
revenue  from  this  source,  the  district  is  probably  a  gainer  in 
that  it  becomes  more  attractive  for  industrial  concerns.  The 
meagre  consumption  for  trade  purposes  also  lessens  the  difficulty 
of  meeting  the  ever-growing  demand  for  domestic  and  sanitary 
use.  The  want  of  elasticity  in  the  income  from  water  prevents 
the  rates  being  benefited  firom  that  source,  but  the  Council  are 
enabled  to  encourage  the  use  of  water  for  sanitary  purposes. 
In  another  sense  the  Shipley  consumers  have  a  right  to  con- 
gratulate themselves,  because,  whereas  in  most  towns  there  is 
an  extra  charge  made  for  baths  and  water-closets,  householders 
in  Shipley  are  entitled  to  one  bath  and  one  water-closet  free,  no 
extra  charge  being  made  for-  these  on  the  ordinary  scale  charge 
for  domestic  purposes.  The  saving  to  a  householder  in  a  house 
assessed,  say  at  15L,  is  equal  to  a  rate  of  8d.  in  the  £.  It  may 
be  argued  with  some  show  of  reason  that  free  baths  and  waters 
closets  are  unfair  to  those  consumers  who  have  no  such  privileges, 
and  who  have,  therefore,  to  accept  the  burden  of  providing  for 
their  more  fortunate  neighbours.  An  important  consideration, 
however,  is  the  encouragement  which  it  gives  builders  to  make 
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healthy  sanitary  provision^  and  new  houses  without  baths  and 
water-closets  are  now  the  exception.  The  expenditure  on  water- 
works account  has  been  125,000/. 

Sanitation. 

Shipley  is  provided  with  a  thorough  sjrstem  of  drainage, 
both  in  regard  to  street  drains  and  main  outfall  sewers,  though 
the  complete  interception  has  not  yet  been  carried  out.    Good 
sanitation  is  difficult,  if  not  impossible,  of  attainment,  without 
proper  provision  in  the  way  of  street  sewers,  and  in  this  way 
the  policy  adopted  by  the  Shipley  sanitary  authority  in  its 
early  days  has  borne  good  fruit,  as  tlie  needs  of  the  community 
increased*    The  early  adoption  of  an  expensive  street  improve- 
ment scheme  got  rid  of  a  considerable  area  of  old  property, 
paved  the  way  for  the  provision  of  wide  streets,  both  at  the 
back  and  front  of  dwelling-houses,  and  led  to  the  adoption  of 
stringent  bye-laws,  striking  testimony  to  the  benefit  of  which 
is  afforded  by  the  wide,  healthy  thoroughfares  to  be  found  in 
the  district.    During  the  past  ten  years  there  have  been  over 
1000  houses  erected  in  the  district,  of  which  not  more  than  a 
score  have  been  provided  with  the  common  privies.  Whilst  insist- 
ing on  thorough  drainage  to  the  houses,  the  Council  have  also  had 
before  them  the  necessity  of  the  gradual  removal  of  the  common 
privies,  and  the  substitution  therefor  of  waste-water  closets  or  the 
ordinary  water  closets  flushed  from  the  town's  mains.  Within  the 
last  five  years  about  1000  common  privies  have  been  converted 
into  water-closets,  the  most  notable  instance  of  this  conversion 
in  the  district  being  the  "  model  village  "  of  Saltaire,  which  was 
built  over  forty  years  ago  on  what  was  then  considered  an 
admirable  principle.    But  the  streets  were  narrow,  and  the  old 
privies  a  constant  nuisance  and  danger  to  health.    To  the  credit 
of  the  Saltaire  firm  (Sir  Titus  Salt,  Bart,  Sons  &  Co.,  Ltd.), 
they  resolved  to  carry  out  a  privy  conversion  scheme  for  the 
whole  of  their  800  houses.    This  scheme  entailed  a  very  heavy 
cost,  but  the  benefit  is  to  be  seen  in  the  improved  health  of  the 
community,  and  the  sweeter  surroundings  of  the  dwellings. 
The  example  set  by  this  firm  is  being  followed  pretty  generally, 
and  the  authority  have  not  met  with  much  disinclination  on 
the  part  of  owners  to  get  rid  of  the  old  insanitary  conditions. 
This  improvement  has  also  enabled  the  Council  to  deal  more 
j^ectively  with  another  department,  that  of  ashpit  cleansing. 
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Aa  the  old  system  disappears,  ashpit  refuse  becomes  more 
valuable  at  the  destructor  for  steam-producing  purposes.  The 
ashpit  cleansing  is  thoroughly  carried  out  by  the  Council's  own 
workpeople,  the  letting  of  the  work  by  contract  having  been 
discontinued  in  the  present  year,  the  Council  providing  both 
manual  and  team  labour.  Power  to  provide  public  slaughter- 
houses was  obtained  in  the  year  1874,  but  it  was  not  until 
1890  that  the  abattoir  was  opened  and  private  slaughter-houses 
closed.  It  is  a  fact  worthy  of  mention  that  the  whole  of  the 
private  slaughtering  places  in  the  district  were  closed  without 
the  authority  having  to  pay  a  single  penny  compensation.  The 
butchers  themselves  recognised  the  importance  of  a  central 
establishment,  and  acquiesced  in  the  action  of  the  Council 
without  much  demur.  The  Windhill  district,  which  was  added 
to  Shipley  in  1891,  was  brought  under  the  provisions  of  the 
Act  in  1895,  and  there  also  all  private  slaughter-houses  were 
closed.  Although  not  large,  the  new  abattoir  is  fitted  up  with 
the  most  modem  appliances.  The  abattoir  has  not  only  secured 
the  removal  of  insanitary  private  places,  but  also  ensures  a 
regular  and  systematic  inspection  of  meat  by  an  officer  of  the 
town.  The  difficulty  of  getting  rid  of  the  offal  was  one  which 
the  Council  only  overcame  when  they  were  able  to  have  it 
destroyed  at  the  destructor.  On  capital  account  the  outlay  on 
the  abattoir  has  been  4500/.,  and  the  maintenance  and  sinking 
fund  charges  amoimt  to  about  100/.  per  annum  more  than  the 
income,  but  the  Council  consider  it  money  well  spent,  and  this 
view  is  endorsed  by  the  general  body  of  ratepayers.  Under  the 
provisions  of  an  Act  passed  last  session,  the  Council  obtained 
powers  to  make  ice  and  provide  storage  for  it  in  connection 
with  their  abattoir,  but  the  Local  Government  Board  objected 
to  the  Council  having  a  clause  enabling  them  to  become  traders 
in  ice.  The  Council  have  not  yet  carried  out  a  cold  storage 
scheme,  but  the  necessity  for  such  provision  has  been  frequently 
urged  upon  them  by  the  butchers,  and  it  is  expected  that  a 
move  will  be  made  iu  the  matter  before  long. 

Cemetery. 

The  cemetery  may  be  regarded  as  another  sanitary  measure, 
and  was,  as  a  matter  of  fact,  sanctioned  under  the  sanitary 
clauses  of  the  Public  Health  Acts.  The  cemetery  grounds, 
nearly  20  acres  in  extent,  are  situate  in  a  picturesque  spot 
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Imown  as  Nab  Wood,  at  the  western  boundary  of  the  township, 
and  are  in  every  respect  most  suitable  for  the  purpose,,  the 
subsoil  being  a  formation  of  Esker  gravel  of  the  driest  and  most 
porous  kind.  The  provision  of  a  cemetery  was  carried  out  in  the 
years  1894  and  1895.  The  works  comprised  a  lodge  and  office 
for  the  r^istrar,  conservatories,  chapel  and  the  laying  out  of  the 
grounds.  A  sum  of  nearly  12,000/.  has  been  expended  in  this 
direction,  and  the  income  is  steadily  increasing,  the  receipts  for 
the  year  ended  March  last  showing!  a  total  of  617/.  The 
cemetery  has  been  laid  out  on  plans  prepared  by  Mr.  W. 
H.  Dawson,  the  Council's  Surveyor. 

Isolation  Hospital. 

Hie  necessity  of  providing  an  isolation  hospital,  was  forced 
upon  the  town  by  the  closing  of  the  Bradford  Fever  Hospital  to 
the  outside  districts,  and  in  1890  the  Council  acquired  2  acres  of 
ground  at  Stony  Bidge,  an  elevated  and  healthy  part  of  the 
district  near  to  the  western  boundary.  Exclusive  of  a  grant  of 
7362.  from  the  authorities  of  the  Bradford  Fever  Hospital,  the 
Council  have  expended  3921/.  The  buildings  comprise  admini- 
strative block,  four  wards,  washhouses,  disinfecting  chambers, 
mortuary,  laundry  and  smallpox  hospital  of  two  wards.  The 
hospital  was  at  first  under  the  control  of  a  joint  hospital  board, 
consisting  of  represehtatives  from  the  Shipley  and  Windhill 
authorities,  but  when  these  two  districts  became  amalgamated 
in  1891,  the  joint  board  was  dissolved,  and  the  hospital  came 
under  the  control  of  the  Shipley  authority.  The  hospital  has 
grown  in  popularity  with  the  inhabitants,  and  whereas  in  the 
early  days  there  was  a  disinclination  on  the  part  of  the  parents 
to  send  their  children  to  the  hospital,  it  is  now  a  common 
statement  of  the  medical  officer,  that  the  whole  of  the  cases 
of  fever  notified  to  him  have  been  sent  there  for  treatment. 
This  department  of  the  Council's  work  is  one  of  the  most 
successful :  there  has  not  only  been  a  decrease  of  epidemics, 
but  an  actual  saving  of  life,  deaths  in  the  hospital  having 
been  very  rare. 

Pabes. 

The  Council  cannot  show  any  very  extensive  provision  in 
the  way  of  parks  and  pleasure  grounds,  but  no  work  carried  out 
by  the  authority  has  been  more  appreciated  than  the  conversion 

Digitized  by  VjOOQIC 


16  MUNICIPAL  WORKS  AT  SHIPLEY. 

of  an  unsightly  worked-out  stone  quarry  (4  acres  in  extent)  in 
the  centre  of  the  district  into  a  tastefully  laid  out  pleasure 
ground.  The  Council  have  recently,  too,  acquired  a  large 
recreation  ground  in  the  Windhill  part  of  the  district,  which  it 
is  intended  to  suitably  lay  out.  This  is  about  4|  acres  in 
extent,  and  the  Council  have  power,  under  their  Act  of  last  year, 
to  provide  a  re&eshment  pavilion,  band-stand  and  music.  In 
addition  to  these  parks,  which  entail  public  expenditure,  the 
inhabitants  have  cdso  the  advantage  of  an  admirably  situated 
and  beautifully  laid  out  park  at  Saltaire,  the  free  public  use  of 
which  is  generously  permitted  by  the  Saltaire  firm. 

Tramways. 

The  Council  have  obtained  power  for  an  extensive  provision 
of  tramways  for  the  district.  The  first  purchase  of  tramways 
by  the  Shipley  Council  took  place  in  1894,  when  they  acquired 
the  Unes  which  had  previously  been  used  for  horse  trams  by  a 
company  which  failed  to  make  them  pay.  This  line,  known  as 
the  Bradford  and  Keighley  Bead  Tramway,  was  afterwards  leased 
to  a  tramway  company  at  a  rental,  but  in  the  present  year  the 
Council  arranged  for  the  conversion  of  the  line  for  electric 
traction.  In  May  the  conversion  was  completed  to  double  line 
for  a  distance  of  about  1^  miles.  In  the  meantime  the  Council 
had  installed  their  electricity  works,  and  they  were  able  to  add 
to  their  supply  of  current  lighting  and  power,  that  of  tramway 
traction,  llie  Council  were  not  called  upon  to  decide  the 
question  as  to  what  system  of  haulage — overhead  equipment, 
surface  contact  or  conduit — should  be  adopted,  this  point  being 
settled  by  an  agreement  come  to  in  1897  with  the  Bradford 
Corporation,  whereby  this  particular  Une  had  to  be  leased  to  the 
Bradford  authority  and  converted  to  the  same  system  of  haulage 
which  they  adopted  for  the  city  tramways.  As  this  was  the 
overhead  trolley  system,  the  Shipley  Council  followed  suit  with 
their  Una 

The  Tramway  works  in  the  Bradford  and  Keighley  Road 
have  been  carried  out  on  the  plans  of  Mr.  E.  C.  Quin,  M.LE.E., 
Consulting  Engineer,  who  has  directed  the  contracts  except 
those  for  the  permanent  way,  which  have  been  superintended 
by  Mr.  Dawson,  the  Council's  Surveyor. 

The  tramway  is  constructed  with  girder  raUs  weighing 
91  lbs.  to  the  yard,  fastened  with  girder  joints  and  fishplates 
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with  helicoid  lock-nuts  to  the  bolts,  the  bed  of  the  rails  and 
granite  setts  being  6  inches  solid  concreta 

In  the  construction  of  the  permanent  way  the  engineer  has 
taken  the  view  that  the  life  of  a  tramway  rail  is  the  life  of  the 
jomty  and  given  extra  strength  to  this  part  of  the  work  to 
jffevent  exoessiye  wear. 

With  regard  to  the  overhead  line,  this  is  constructed  of 
000  SLW.G.  hard-drawn  copper,  supported  on  insulators  made 
under  Quin's  patent.  This  insulator,  while  having  the  merit 
of  being  slightly  cheaper  than  the  older  form,  has  also  the 
advantage  that  it  will  stand  considerably  higher  electrical  pres- 
sures than  any  other  type,  and  that  it  is  also  mechanically 


The  line  throughout  is  protected  by  Quin's  patent  automatic 
cut-outs,  for  prevention  of  trolley  wire  accidents  arising  from 
fidling  telegraph  or  telephone  wires  and  broken  trolley  wire. 

The  current  is  supplied  from  the  Coimdl's  central  station  at 
Dockfield,  from  whence  the  feeder  cables  are  laid  a  distance  of 
about  a  mile. 

These  cables  will,  however,  serve  for  the  future  lines,  which 
will  take  the  current  at  points  much  nearer  the  Electricity  Works. 

Skwsrage  and  Sewaos  Disposal. 

The  sewerage  and  sewage  disposal  works  have  been  carried 
out  under  two  engineers — Mr.  M.  Paterson,  C.£.y  for  the  Shipley 
portion  of  the  district,  the  main  intercepting  sewers  and 
sewage  works ;  and  Messrs.  W.  B.  Woodhead  and  Son,  Civil 
Engineers,  for  the  sewerage  of  the  Windhill  district  Plans 
were  adopted  in  1894 ;  and  early  in  1897  the  sanction  of  the 
Local  Government  Board  was  obtained  to  an  expenditure  of 
56,000/.  Since  that  time  the  Council  have  been  continually 
spending  money  on  sewerage  and  outfall  works,  with  the  result 
that  the  original  estimate  has  been  exceeded  by  30,000/.,  and  a 
further  sanction  beyond  that  is  expected  to  be  necessary.  The 
Shipley  main  intercepting  sewers  extend  along  the  whole  valley 
lines  of  the  district,  comprising  the  whole  of  the  old  sewerage 
system  in  its  course,  and  embracing  a  total  length  of  over  4^  miles 
rf  sewers,  varying  from  9-inch  pipes  to  4^  feet  by  3  feet  brick 
and  concrete  culverts.  The  main  outfall  commences  above  the 
Hospital  at  an  elevation  of  686  feet  O.D.  and  terminates  at 
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Dockfield  Pumping  Station  at  a  level  of  195  feet  O.D.  after  a 
course  of  3^  miles.  In  this  course  there  are  three  tunnels — one 
under  the  Midland  Railway,  another  under  Saltaire  Mills  Yard, 
and  a  third  under  Dockfield  Mill.  There  are  also  two  canal 
crossings  and  a  syphon  across  the  Bradford  Beck.  The  Valley 
Road  outfall  extends  from  the  Bradford  boundary  at  a  level  of 
245  feet  O.D.  and  extends  over  a  course  of  I  mile,  which 
involves  one  tunnel  at  Pricking  Bridge  and  two  crossings  of  the 
Bradford  Beck.  The  Windhill  sewage  discharges  at  two  points 
into  the  Valley  Boad  sewer,  which  is  thus  connected  up  to  the 
new  system  of  drains  for  the  whole  of  Windhill,  which  provides 
drainage  facilities  for  a  population  of  about  8000.  Many  of  the 
works  involved  in  thus  collecting  the  sewage  at  the  outfeU  are 
of  a  varied  and  interesting  character.  The  whole  system,  indeed, 
forms  an  epitome  of  the  diflSculties  and  dangers  of  constructing 
sewers  through  an  intricate  network  of  buildings,  which,  in 
course  of  time,  have  been  allowed  to  cover  the  only  natural  line 
of  drainage,  alongside  the  river  and  streams  of  a  busy  manu- 
facturing district.  Nine-tenths  of  the  sewage  conveyed  by  the 
main  outfall  sewer  discharges  into  a  tank  sewer  holding 
275,000  gallons,  whence  it  is  lifted  47  feet  by  electrically 
worked  pumps  into  triplicate  settling  tanks  with  a  capacity  of 
50,000  gallons,  being  joined  at  the  well  head  by  the  sewage 
which  flows  by  gravitation  from  the  Windhill  district, 
amounting  to  about  10  per  cent,  of  the  entire  volume.  From 
these  tanks  it  flows  into  eight  bacterial  beds  arranged  in  two  tiers 
or  rows  of  four  coarse  and  four  fine  beds  on  the  double  contact 
system.  The  coarse  tanks  have  a  bottom  feJl  of  6  inches,  and 
are  filled  to  a  mean  depth  of  3^  feet  with  coarse  clinkers  or 
engine  ashes  of  3  or  4  inches  diameter.  The  fine  tanks  are  filled 
to  a  like  depth  with  the  same  material  crushed  and  sifted  to 
about  1  inch  down  to  i-inch  gauge.  Thus,  taking  the  net 
working  capacity  in  sewage  volume  as  one-third  of  empty  filter, 
the  capacity  of  each  coarse  filter  is  48,125  gallons,  or  a  total  of 
192,500  gallons,  and  being  filled  three  times  per  twenty-four 
hours,  the  total  volume  which  can  be  dealt  with  daily  is  577,500 
gallons.  A  supply  conduit  4  feet  by  18  inches  extends  along 
the  head  of  the  tier  of  tanks,  and  the  sewage  is  admitted  to  and 
discharged  from  each  tank  by  four  sluices.  The  effluent  conduit 
of  the  same  size  extends  along  the  foot  of  the  tanks,  and  brings 
the  effluent  to  the  land  filter,  which  is  about  12  acres  in  area. 
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These  conduits  are  made  with  flat  inverts  of  cement  concrete. 
The  walls  are  red  brickwork  in  cement,  the  bricks  being  of 
special  quality  from  Lancashire,  almost  vitrified  in  texture. 
After  filtration  through  the  land  the  purified  effluent  is  gathered 
into  an  open  drain  with  ledges  6  inches  wide  on  each  side  at 
3  feet  above  the  invert.  Over  these  ledges  the  subsoil  drains 
project  3  inches  at  every  30  feet  or  so,  and  samples  can  be  taken 
to  prove  the  efficiency  or  otherwise  of  every  part  of  every  bed, 
and  also  the  discharging  efficiency  of  each  subsoil  drain.  Thus 
there  is  complete  control  of  the  whole  results.  The  effluent 
drain  discharges  into  the  River  Aire,  which,  at  this  point,  is  at 
present  a  black  foetid  sewer  owing  chiefly  to  the  discharge  of 
sewage  and  trade  refuse  from  neighbouring  districts.  To  relieve 
the  tanks  and  the  land  areas  in  times  of  heavy  rain  a  storm- water 
conduit  is  provided  to  take  the  sewage,  after  a  dilution  of  2  to  1, 
from  the  settling  tanks,  to  a  special  filter  of  engine  ashes  2  feet 
thick  and  3  acres  in  extent,  with  4-inch  subsoil  tile  drains  and 
6-inch  "  seconds  "  fireclay  pipes  for  drainage.  The  principle  of 
discharging  every  drain  into  an  open  conduit  is  here  also 
observed,  the  engineer  (Mr.  Faterson)  being  convinced  that 
nothing  so  much  conduces  to  the  maintenance  of  the  efficiency 
of  works  of  this  nature  as  the  provision  of  full  means  for 
detecting  their  defects.  This  filter  and  the  land  filter  beds 
discharge  by  separate  tail-bays  into  the  river.  The  levelling  of 
the  3  acres  for  the  storm-water  filter  required  an  excavation 
of  nearly  10,000  cubic  yards  of  earth. 

The  works  here  described  do  not  entirely  meet  the  require- 
ments of  the  Local  Government  Board,  who  are  insisting  upon 
the  provision  of  more  bacteria  beds,  so  that  it  will  be  possible 
to  treat  three  times  the  dry-weather  flow  of  the  sewage  of  the 
district.  Plans  and  estimates  for  these  extensions  are  being 
submitted  for  the  approval  of  the  authority  in  London.  In 
considering  the  method  of  sewage  treatment  adopted  at  Shipley, 
and  the  results  obtained,  it  should  be  borne  in  mind  that  the 
Council  have  the  advantage  of  having  to  deal  with  domestic 
sewage  only,  trade  refuse  being  excluded  from  the  sewers. 
Owing,  however,  to  the  bulk  of  the  sewers  of  the  district  being 
on  the  combined  system,  there  is  a  large  collection,  not  only  of 
storm  water,  but  also  of  water  from  the  springs  in  the  district, 
which  discharges  into  the  outfall  sewers,  and  has  to  be  treated 
along  with  the  domestic  sewage.    This  is  the  state  of  afiairs 

c  2 

Digitized  by  VjOOQIC 


20  MUNICIPAL   WORKS  AT  SHIPLSY. 

to-day ;  but  the  Council  have  in  contemplation  the  ultimate  con- 
version of  the  whole  of  the  sewers  into  a  separate  system,  so 
that  surface  and  spring  water  may  be  run  by  means  of  special 
sewers   direct  into  the  river.     When  plans  were  ori^ially 
prepared  for  the  sewage  outfall  works,  the  question  of  providing 
destructors  came  under  the  consideration  of  the  Council,  and  it 
was  ultimately  decided  that  these  should  be  erected  on  the  same 
site  as  the  outfall  works.    After  plans  for  the  destructors  and 
engine  house  had  been  submitted  to  the  Local  Government 
Board,  the  Council  considered  it  would  be  an  advantage  to  have 
electricity  works  also  on  this  site,  in  order  that  the  steam  raised 
by  the  burning  of  the  refuse  (over  and  above  that  required  for 
sewage  pumping)  might  be  used  in  this  direction.    The  result 
is  that   Shipley  holds  the  almost  unique  position  of  having 
sewage  outfall  works,  refuse  destructors  and  electricity  works 
upon  the  same  site.    The  destructor  is  of  the  Meldrum  regener- 
ative type,  consisting  of  furnace,  combustion  chamber,  Lancashire 
boiler  and  regenerator.     Befuse  is  tipped  into  the  adjoining 
hoppers,  then  withdrawn  from  the  bottom  by  hand,  and  fed  into 
the  furnace  opposite.    The  ceUs  are  so  arranged  that  the  fire  is 
continuous  over  the  whole  surface  of  the  grate,  the  forced 
draught  being  localised  by  closed  ashpits.     By  this  method  any 
part  of  the  grate  can  be  worked  singly,  or  any  part  shut  off 
whilst  the  remainder  are  in  use.    The  air  for  the  blast  is  heated 
by  being  passed  around  cast  iron  pipes,  through  which  the 
gases  &om  the  boiler  flues  are  directed.    The  temperature  of 
the  air,  as  it  enters  the  destructor,  varies  from  280*^  to  350**, 
320°  being  the  average.    Another  advantage  of  the  open  grate  is 
the  mingling  of  the  gases  from  the  duller  and  brighter  portions 
of  the  fire,  thus  giving  a  better  and  more  even  combustion  in 
the  furnace  itself.    After  passing  over  the  furnace  bridge  the 
flames  and  gases  enter    the   combustion    chamber,  and  the 
temperature  obtained  therein  is  so  high  that  the  deposited  dust 
is  fused  into  solid  clinker.    The  maximum  capacity  of  the 
destructor,  with  average  ash-pit  refuse,  is  50  to  55  tons  per 
twenty-four  hours.    At  Shipley  there  is  not  more  than  an 
average  daily  supply  of  25  tons,  and  this,  of  course,  is  easily 
disposed  of.     It  would  obviously  be  an  advantage  if  the  supply 
of  refuse  was  more  nearly  equal  to  the  capacity  of  the  destructor, 
but  that  is  a  matter  which  the  future  expansion  of  the  district 
will  put  right.    The  boiler-house  equipment  also  includes   a 
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Gh^en's  economiser  with  192  tubes,  and  a  second  30  feet  by 
8  feet  Lancashire  boiler,  to  which  is  attached  one  of  Dixon's 
patent  super-heaters.  To  revert  to  the  destructor  itself,  it  may  be 
said  that  hand-firing  is  considered  preferable;  in  fact  the 
success  or  failure  of  a  destructor  depends  largely  upon  the 
individual  attention  of  the  workmen  who  have  to  do  the  firing. 
Only  by  the  workmen  exercising  discretion  in  this  matter  can 
the  best  results  be  obtained.  In  this  way  the  wet  privy  refuse 
can  be  mixed  with  the  dry  refuse,  and  tiie  whole  of  the  worst 
description  of  the  material  to  be  dealt  with  is  got  rid  of,  whilst 
at  the  same  time  the  heat  is  kept  fairly  even  throughout 
The  refuse  burnt  at  Shipley,  which  for  steam  raising  is  equal  to 
about  one-tenth  best  stesm  coal,  averages  about  600  tons  a 
month,  but  were  the  refuse  obtainable  it  would  be  quite 
possible  to  consume  300  tons  weekly  in  this  four-cell  destructor. 
The  most  difficult  kind  of  refuse  to  deal  with  is  that  from  the 
abattoir,  and  the  Council  have  decided  to  purchase  a  special 
offid  hopper  similar  to  the  one  in  use  at  Nelson,  so  that  this 
very  offensive  refuse  will  not  have  to  be  handled  by  the  work- 
men. Hie  engine-room  plant  consists  of  two  Parsons'  turbines 
direct  coupled  to  two  24()-kw.  compound-wound  direct  current 
generators,  suitable  for  running  on  either  traction  or  lighting 
circuits ;  one  45  I.H.P.  reciprocating  engine  direct  coupled  to  a 
25-kw.  compound-wound  generator,  which  can  be  run  on 
either  side  of  a  3-wire  lighting  system,  and  was  originally 
intended  for  driving  the  smaller  sewage  pump ;  storage  hittery, 
260  ceUs,  Victoria  type,  17  plates,  supplied  by  the  British 
Power,  Traction  and  L^hting  Company;  a  3-wire  lighting 
switchboard  by  Mavor  and  CoiUson,  of  Glasgow,  comprising  six 
generator  panels,  four  feeder  panels,  two  battery  panels,  and 
centre  panel  carrying  neutral  bus-bar  and  small  recording 
ammeter  for  registering  earth  leakage  from  the  mains.  The 
traction  switchboard  consists  of  feeder  panels  for  two  0*4  and 
one  0  •  6  positive  feeders ;  battery  booster  panels,  negative  booster 
panels,  motor  generator  panels  and  Board  of  Trade  panel  with 
the  usual  complement  of  starting  switches,  rheostats,  ammeters, 
volt-meters,  recording  instruments  and  kilowatt-hour  meters, 
for  registering  the  supply  of  current  for  traction  purposes. 
There  are  also  a  60-kw.  traction  motor  direct  coupled  to  two 
25-kw.  lighting  generators,  which  can  be  used  for  supplying 
traction  current  from  the  lighting  side,  lighting  current  from 
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tractdon  side,  and  also  run  as  an  otdintoy  balancer;  reversible 
battery  booster  driven  by  motor  off  the  traction  bus-bars  for 
equalising  the  load  on  the  traction  generator.  (This  set  is 
intended  to  keep  an  approximately  constant  load  on  the  traction 
generator  the  whole  of  the  time  it  is  running.)  In  addition 
to  these  there  are  two  negative  boosters  driven  by  shunt- 
wound  traction  motor  for  keeping  the  voltage  drop  in  return 
feeders  within  the  Board  of  Trade  limit  of  7  volts.  A  special 
board  controls  the  works  lighting  and  ix^otors  (including  those 
driving  the  sewage  pumps).  The  special  change-over  switches 
are  mounted  on  this  board,  so  that  a6y  out-of-balance  current 
in  the  town  may  be  compensated  for  at  the  works.  An  in- 
dependent condensing  plant,  with  steam-driven  air-pump  and 
motor-dnven  circulating  pump  is  in  use,  capable  of  dealing 
with  10,U00  lbs.  of  steam  per  hour.  The  sewage  pumping  plant 
comprises  a  9-inch  Gwynne's  centrifugal  pump  direct  coupled 
to  66  B.H.P.  compound-wound  "Castle"  motor,  and  7-inch 
Gwynne's  pump  coupled  to  30  B.H.P.  motor  supplied  by 
Messrs.  Wilson  Hartnell,  Limited,  of  Leeds.  The  9-inch  pump 
has  a  maximum  duty  of  2200  gallons  per  minute,  and  the 
7-inch  pump  1200 — a  total  pumping  capacity  of  3400  gallons 
per  minute.  It  would  be  a  very  exceptional  flow  that  required 
such  a  capacity.  The  electrically  driven  centrifugal  pump  is 
very  effective  as  regards  speed  regulation,  seeing  that  a  very 
slight  difference  in  the  speed  makes  a  very  material  alteration 
in  the  output  of  the  pump.  The  regulating  switch  in  series 
with  the  shunt-winding  of  the  large  motor  varies  the  load 
from  90  to  200  amperes  at  240  volts,  and  the  output  of  the 
pump  in  the  same  proportion.  The  arrangement  of  the  suction 
pipes  is  very  effective,  and  well  worth  inspection. 

From  this  brief  outline  of  this  plant,  it  will  be  seen  that  the 
object  of  the  Council  was  so  to  combine  the  three  works — 
destructor,  sewage  pumping  and  electric  lighting — that  there 
could  not  only  be  utilisation  of  the  steam  produced  by  the 
burning  of  the  ashpit  refuse,  but  that  there  should  be 
economy  in  management.  The  policy  of  combining  an  electric 
lighting  and  tramway  supply  station  with  a  destructor  and 
sewage  disposal  works  was  quite  unique,  and  has  much  in  its 
favour.  The  same  staff  and  the  same  management  suffice  for 
all  the  undertakings.  The  mechanical  work  and  superintend- 
ence involved  in  the  pumping  station  is  veiy  little  addition 
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to  the  work  of  following  the  engines,  dynamos,  pipe  work, 
boilers  and  pumps  of  the  ordinary  central  station  type.  The 
advisability  of  at  all  times  using  steam  raised  by  the  destructor 
in  the  electricity  station  is  k  very  debatable  question.  With  the 
lifting  station  alone,  apart  from  a  motor  load,  very  little 
steam  is  required  during  the  day,  the  bulk  of  the  demand  being 
confined  to  the  hours  between  dusk  and  9  p.m.  The  most 
economical  way  of  working  a  destructor  is  to  equalise  the  work 
during  the  whole  of  the  twenty-four  hours,  and  it  is  an  obvious 
saving  when  it  is  possible  to  bring  on,  as  at  Shipley,  a  day  load 
in  the  shape  of  traction  and  motor  supply,  which  utilises  the 
steam  during  the  whole  of  the  day,  when  the  bulk  of  the  refuse 
is  being  dealt  with.  The  sewage  pumping  load  can  be  and  is 
used  to  equalise  the  load  on  the  lighting  network,  which,  again, 
also  provides  a  regular  load  for  the  destructor.  The  increased 
demand  for  current  for  traction,  motor  and  lighting  purposes, 
has,  of  course,  necessitated  the  use  of  the  second  Lancashire 
boiler  for  steam  production,  but  has  resulted  in  a  saving  in  the 
cost  of  working  the  destructor.  When  the  destructor  was 
started,  it  was  run  on  eight-hour  shifts  seven  days  a  week.  It 
was  afterwards  dropped  to  sik  days  a  week,  and  then  altered 
to  two  shifts  a  day,  the  fires  being  banked  up  from  11  p.m.  to 
4  ajDOi.  At  present  steam  is  raised  by  the  coal-fired  boiler  from 
4  pjn.  to  7  a.m.,  and  then  the  destructor  nms  the  day  load 
untU  6  to  10  p.m.  according  to  the  quantity  of  refuse  to  be 
destroyed. 

An  electrical  engineer  would  always  prefer  to  raise  his  steam 
from  coal  rather  than  from  a  refuse  destructor ;  but  it  would  be 
folly  for  a  town  the  size  of  Shipley  to  aUow  steam  power  raised 
by  the  destruction  of  refuse  to  be  wasted.  On  the  whole,  the 
success  obtained  at  Dockfield  has  been  very  gratifying,  and 
even  better  results  are  hoped  for  when  the  diflferent  units  can 
be  run  on  full  load  instead  of  being  run  at  quarter  load  or 
even  less  than  that,  and  at  times  have  been  actually  run  non- 
condensing  in  order  to  utilise  the  steam  and  get  rid  of  the 
lefuse. 

The  electrical  plant  at  Dockfield  has  been  designed  by 
Mr.  Quin ;  but  the  whole  of  the  works,  comprising  destructor, 
sewage  outfall  pumps,  and  electrical  station,  are  now  under  the 
control  of  Mr.  S.  D.  Schofield,  A.M.  Inst.  E.E.,  the  Council^s 
fiesident  Engineer. 

Digitized  by  LjOOQIC 


24  MUNICIPAL  WORKS  AT   SHIPLEY. 


DISCUSSION. 

Mr.  A.  D.  Greatorbx  :  I  should  like  to  congratulate  the 
Shipley  Council  upon  having  got  rid  of  most  of  the  privies  in 
connection  with  the  houses.  It  must  be  an  advantage  to  the 
inhabitants,  because  if  there  is  an  abomination  it  is  the  old- 
fashioned  system  of  privies.  If  the  Author  could  give  us  the 
cost  of  purchase  of  the  existing  tramways  it  would  be  useful. 
I  am  glad  to  see  that  Mr.  Quin's  patent  cut-out  is  used  on  the 
tramway  system,  as  it  entirely  does  away  with  any  danger  firom 
a  trolley-wire  breaking.  As  regards  the  sewage  question,  I 
think  if  the  size  of  the  beds  could  be  added,  how  long  they  have 
been  in  operation,  and,  if  any  analyses  have  been  made,  the 
results  obtained,  from  a  chemical  standpoint,  it  would  greatly 
add  to  the  value  of  the  paper.  The  effluent  I  examined  this 
morning  is  a  very  good  one,  good  enough  to  discharge  into  any 
river.  Indeed,  in  this  case,  it  is  a  pity  the  river  could  not  be 
submitted  to  bacteriological  treatment.  It  would  also  be 
interesting  to  know  the  cost  of  the  beds  per  square  yard. 
One  has  to  be  governed  by  price  of  materials  and  so  on,  but  it 
is  interesting  to  know  the  cost  per  square  yard  in  different 
parts  of  the  country.  Another  question  is  the  cost  of  the 
material.  Judging  from  the  material  seen  this  morning,  it  is  not 
very  expensive.  I  should  like  to  know  if  any  gaugings  have 
been  taken,  or  measurements  made,  as  to  the  present  and  the 
original  capacity  of  the  beds.  From  my  own  experience,  with  a 
somewhat  similar  material,  the  capacity  of  my  beds  has  been 
brought  down  by  something  like  43  per  cent  I  should  fancy  the 
same  thing  has  happened  here.  Still  it  will  not  be  an  expensive 
thing  to  take  out  the  material,  sift  it,  and  put  it  back  again. 
Another  point  I  am  deeply  interested  in,  and  one  I  came  to 
Shipley  specially  to  see,  is  the  arrangement  for  pumping  the 
sewage  by  electrical  pumps.  I  should  like  to  know  the  cost  of 
pumping  per  thousand  gallons  ;  also  the  cost  per  ton  of  dis- 
posing of  the  town  refuse.  I  feel  sure  the  Author  will  pardon 
me  for  asking  these  questions.  I  must  congratulate  him — not 
being  an  engineer  or  an  expert — ^upon  the  very  excellent  way 
in  which  he  has  compiled  the  paper,  which  says  much  for 
the  amicable  relations  which  he  must  have  with  his  brother 
officials. 
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Mr.  E.  J.  SiLCOCK :  After  seeing  the  works  we  have  seen 
to-daj  it  must  strike  us  all  as  being  somewhat  strange  that 
9iipley  was  unable  to  obtain  its  charter  of  incorporation.  I 
hope  I  shall  be  able  to  see  that  charter  granted  before  long. 
Turning  to  the  details  of  the  paper,  Mr.  Oreatorex  has  named 
most  of  ihe  points  upon  which  farther  information  would  be  of 
value.  Wit^  regard  to  the  water  supply  it  occurs  to  me,  from 
the  figures  given,  that  probably  the  storage  capacity  which  is 
provided  by  the  Shipley  Council  will  have  to  be  increased 
in  the  near  future.  I  have  some  knowledge  of  the  district  and 
the  rainfoLll,  and  I  am  under  the  impression  that  a  storage 
capacity  of  120  days'  consumption  is  deddedly  low  for  the 
rainfiBdl  available,  and  that  the  storage  capacity  will  have 
to  be  increased  up  to  200  days  of  the  daily  yield  of  the 
valley,  or  about  200  million  gallons  exclusive  of  compensation. 
The  c(Hisumption  of  water  per  head  per  day  is  stated  at  30 
gallons,  which  seems  to  be  high  in  a  town  of  this  descrip- 
tion where  manu£BU)turers  take  their  supply  from  other  sources 
than  Uie  public  supply.  I  understand  the  domestic  consump- 
tion is  equal  to  25  gallons  per  head  per  day.  That  is  a 
high  figure,  and  is  probably  accounted  for  by  the  fact  that 
the  Council  allow  the  use  of  a  bath  and  one  water-closet  free  of 
charge.  That  is  the  proper  course  to  adopt,  because  the  greater 
the  fiEunlities  given  to  people  to  keep  themselves  and  their 
houses  clean,  the  better  their  health  is  likely  to  be.  Every 
house,  I  think,  should  be  provided  with  a  bath.  In  Leeds, 
they  are  practically  now  constructing  all  cottages  above  a 
rental  of  As.  6d.  a  week  with  baths,  and  I  think  that  provision 
will  be  extended  to  houses  of  a  smaller  class  before  very 
long.  The  abattoir  which  we  saw  to-day  seems  to  be  a  very 
good  and  useful  institution,  and  I  am  sure  Mr.  Jackson,  the 
designer  of  that  work,  is  to  be  congratulated  upon  the  results 
produced.  And  I  think  the  Council  are  to  be  congratulated 
upon  the  fact  that  they  were  able  to  close  the  private 
slaughter-houses  without  pajdng  compensation.  The  great 
difficulty  in  most  towns  is  to  get  the  butchers  to  see  that 
they  will  not  be  damaged  by  taking  their  beasts  to  a  public 
slaughter-house  to  be  killed.  There  is  no  doubt  firom  a 
sanitary  point  of  view  the  public  slaughter-house  must  be  the 
best^  because  it  ofTers  such  great  facilities  for  the  inspection  of 
aD  the  carcases  dealt  with  there,  and  it  does  away  with  the 
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combination  of  two  trades  sometimes  carried  on  together — 
the  knackers'  yard  and  the  slaughter-house.  Where  you  have 
all  sorts  of  animals  taken  to  a  private  slaughter-house  to  be 
slaughtered,  there  is  a  great  temptation  to  cut  off  and  use 
some  of  the  best  joints  from  diseased  animals,  to  say  nothing 
of  sausages.  There  is  just  one  point  with  regard  to  tram- 
ways. The  Author  says  that  the  engineer,  Mr.  Quin,  looks 
upon  the  Ufe  of  the  joint  as  the  life  of  the  rail,  and  I  think 
we  shall  all  agree  with  him  that  that  is  so.  Information  as 
to  the  joint  adopted  would  be  useful.  Turning  to  the 
sewerage  works,  we  are  told,  by  a  financial  statement  which 
has  been  circulated,  that  a  very  large  sum  has  had  to  be 
paid  for  the  item  of  easement,  and  knowing  the  Shipley  dis- 
trict I  can  well  imagine  that  to  be  so,  because  the  town,  as 
happens  in  all  these  Yorkshire  valleys,  has  been  built  upon 
the  river,  and  the  first  mills  were  constructed  upon  the  river 
banks ;  and  as  the  vallejrs  are  very  narrow  and  very  steep  it 
is  almost  impossible  to  construct  a  sewerage  scheme  without 
passing  through  the  mills  and  mill-yards  in  the  lower  part  of 
the  valley  near  to  the  river  itself,  so  that  compensation  for 
large  amounts  for  small  lengths  have  to  be  paid.  I  have 
heard  that  Shipley  is  in  that  position,  and  I  know  they  have 
had  one  or  two  arbitrations  which  have  cost  large  sums. 
That  accounts  for  the  large  cost  appearing  in  the  financial 
statement  for  easement.  I  should  like  to  know  the  amount 
of  sewage  dealt  with,  and  also  to  have  some  definite  informa- 
tion as  to  the  character  of  the  sewage.  When  at  the  sewage 
works  this  morning,  I  went  to  the  screening  tank  and  saw  a 
good  a  deal  of  steam  coming  out,  and  it  occurred  to  me  that 
that  did  not  come  from  domestic  sewage.  The  material  which 
is  used  in  the  bacteria  beds  is  obviously  the  material  which 
would  be  used,  because  you  have  the  destructor  there  to  pro- 
duce clinker,  but  I  quite  agree  with  Mr.  Greatorex  that  a 
better  material  would  be  found  the  cheapest  in  the  long  run. 
I  think  it  will  be  found  if  bacteria  beds  are  to  be  continually 
used  that  something  harder  than  clinker  or  coke  will  have  to  be 
used,  because  the  breaking  down  of  the  material  is  sb  great, 
that  the  capacity  of  the  beds  is  reduced  by  practically  50  per 
cent.  There  is  no  doubt  that  material  mote  in  the  nature  of 
granite  or,  perhaps,  the  best  thing  is  basalt  lava,  although 
more   costly  in   the   first  instance,   will  turn   out   to   be  tlie 
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cheapest  in  the  long  ran.  The  efiBuent  appears  to  be  a  good 
one,  and  we  dionld  like  to  know  the  result  of  the  chemical 
analysis.  The  Rivers  Board  are  very  active  and  do  their  best 
to  keep  the  rivers  in  good  condition,  but  when  one  sees  here 
tJie  river  and  the  sewage  effluent,  one  cannot  help  feeling 
thak  it  would  be  an  ii]justice  to  produce  the  high  class  efflu- 
ents which  are  necessary  when  you  are  dealing  with  the 
Thames  and  Severn  and  other  rivers  from  which  water  is 
taken  for  domestic  consumption.  The  river  Aire  can  never 
again  be  used  for  drinking  water  below  Shipley,  and  to  ask  the 
authorities  to  produce  a  high-class  effluent  would  be  something 
in  the  nature  of  a  waste  of  money.  ' 

Mr.  C.  F.  WiKB :  With  regard  to  tramways ;  the  question 
of  joints  is  an  important  one.  In  Sheffield  we  have,  during  the 
last  four  or  five  years,  constructed  tramways  for  overhead 
electric  traction,  with  a  length  of  about  50  miles  single  track.  Up 
to  the  present  no  special  joint  has  been  used,  but  the  fish-plates 
are  longer  than  usual — about  3  feet.  On  the  whole  the  joints 
have  stood  very  well,  but  they  are  now  showing  signs  of  wear, 
and  in  time  no  doubt  we  shall  find  it  advisable  to  adopt  some 
means  of  strengthening  them.  One  would  like  to  know  from 
other  engineers  who  have  constructed  tramways  [i what  their 
experience  in  this  respect  has  been.  In  reply  to  an  inquiry 
about  your  sewage,  I  was  told  that  no  trade  effluents  were 
admitted  to  the  sewers,  which  must  be  a  great  advantage, 
especially  as  regards  the  bacteria  beds.  In  Sheffield  for  four 
years  or  more  I  have  been  carrying  out  experiments  with 
different  methods  of  bacteriological  purification,  and  we  have  at 
present  from  2}  to  3  acres  of  experimental  filters  divided  into 
coarse  and  fine  beds.  The  results  from  a  chemical  point  of 
view  are  practically  perfect,  that  is  we  obtain  about  95  per  cent, 
of  purification.  Coke  was  the  first  medium  we  tried,  but  in 
more  recent  experiments  we  have  used  destructor  ash,  and  the 
chemist  at  the  works,  who  is  constantly  analysing  the  effluents, 
thinks  it  gives  slightly  better  results,  though  as  the  percentage 
of  purification  is  already  so  high,  the  improvement  cannot  be  a 
great  ona  The  depth  of  the  beds  is  about  the  same  as  in  Shipley 
—6 'feet  for  the  coarse  beds  and  3  feet  6  inches  for  the  fine  beds 
—and  the  effluent  has  proved  satisfactory  to  the  West  Biding 
JKfvers  Board.  Secently  a  septic  tank  has  been  constructed,  the 
effluent  from  which  is  subsequently  treated  by  double  contact 
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and  other  modifications  of  the  system  are  also  being  tested.  The 
sewage  treated  experimentally  is  equal  in  quantity  to  that  of  a 
town  of  about  30,000  inhabitants,  and  though  I  am  not  at 
present  in  a  position  to  give  more  details,  or  figures  as  to  cost,  I 
hope  at  some  time  to  bring  the  subject  of  sewage  treatment 
more  fully  before  the  Association.  Before  leaving  the  sewage 
question  I  should  like  to  refer  to  the  difficulty  of  separating  the 
surface  and  spring  water  from  the  sewage.  Members  connected 
with  Yorkshire  towns  will  know  that  many  of  the  old  water- 
courses have,  in  process  of  time,  become  practically  sewers, 
which  means  that  a  large  quantity  of  pure  water  has  to  be 
conveyed  to  the  works  and  there  dealt  with.  This  makes  the 
question  of  expense  a  very  serious  one.  With  reference  to  the 
destructor.  Much  depends  upon  the  man  who  has  charge  of  the 
stoking ;  he  is  often  able  to  make  the  destructor  successful  or 
otherwise.  He  may  force  matters  and  so  get  a  larger  daily 
tonnage  per  cell,  but  in  such  cases  the  fabric  must  suffer,  and  I 
know  of  cases  of  this  kind  which  have  actually  happened. 

Mr.  G.  T.  Lynam  :  It  would  be  interesting  to  know  the 
character  of  the  effluent  from  each  part  of  the  process — the  tanks, 
the  coarse  b^,  the  fine  bed,  and  also  the  land. 

Mr.  C.  Lund  :  I  should  like  to  ask  the  amount  of  water 
evaporated  per  pound  of  refuse  by  this  destructor. 

Mr.  J.  Potts  (Chairman  of  the  Sanitary  Committee) :  It 
may  seem  strange  to  many  of  those  present,  tiiat  we  in  Shipley 
should  pump  almost  the  whole  of  our  sewage,  when  other  towns 
in  the  Aire  valley  get  theirs  to  the  outfall  by  gravitation.  About 
four-fifths  of  the  sewage  has  to  be  pumped.  One  of  our  engi- 
neers has  expressed  the  view  that  we  could  get  the  sewage  by 
gravitation  on  to  ground  where  it  could  have  been  treated.  Mr. 
Greatorex  congratulated  us  on  having  got  rid  of  the  bulk  of  our 
privies.  But  actually  we  have  not,  and  we  have  still  to  deal 
with  them.  We  have  converted  about  a  thousand  of  our  wet 
ash-pits,  and  the  process  of  conversion  is  still  going  on.  It  was 
originally  planned  that  the  bacteria  beds  should  be  double  the 
present  size — the  coarse  beds  are  100  feet  by  66  feet,  and  the 
fine  beds  100  feet  by  72  feet.  The  beds  have  been  working  for 
eighteen  months  satisfactorily.  They  are  able  to  cope  with 
almost  the  whole  of  the  dry-weather  flow,  and  we  thought  it 
only  reasonable  before  we  made  any  extension,  or  went  in  for  a 
complete  scheme,  that  we  should  know  the  duty  of  these  beds. 
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UnfoTtiinately  for  us  the  Local  Govemmeot  Board  demand  that 
we  should  put  down  beds  which  will  cope  with  three  times  the 
dry-weather  flow. 

The  President  :  So  far  as  pumping  is  concerned,  it  is  entirely 
a  matter  of  levels.  The  engineer  advised  the  Council  upon  a 
certain  scheme,  and  it  was  far  better  that  the  Council  should 
accept  that  advice. 

Mr.  LiNDOW :  The  cost  of  disposal  of  our  town  refuse  is 
rather  high.  We  have  to  cart  it  a  long  way,  and  I  think  the 
average  cost  of  collection  and  disposal  runs  to  Ss.  per  ton. 
When  we  get  rid  of  our  wet  ash-pits  we  shall  reduce  it  con- 
siderably. Mr.  Silcock  has  referred  to  the  storage  capacity  of 
the  reservoirs.  The  Council  are  fully  alive  to  the  importance 
of  increasing  the  storage  capacity,  and  if  they  can  ensure  a  dry- 
weadier  flow  of  water  into  the  reservoir  they  can  settle  the 
difficulty.  But  that,  as  you  know,  is  an  engineer's  question. 
Hie  only  novel  feature  in  the  construction  of  the  tramways  is 
the  employment  of  a  steel  sole-plate  under  the  points  of  the 
same  section  as  the  raiL  It  does  seem  to  provide  all  that  is 
possible  in  the  way  of  strengthening  the  line  and  adding  to  the 
life  of  the  nuls.  That  is  Mr.  Quin's  practice  here,  and  the 
joints  are  very  satisfactory.  We  are  quite  aware  that  the 
sewerage  of  the  district  is  going  to  be  a  very  expensive  matter 
to  us  and  that  we  have  not  done  yet.  Mr.  Paterson  is  pre- 
paring an  extension  of  the  beds.  The  Local  Government  Board 
insist  upon  this  being  carried  out.  We  spent  10,000Z.  in 
easements  and  law  expenses — an  expense  we  could  not  avoid. 
We  have  had  no  difficulty  in  obtaining  borrowing  powers,  except 
that  the  Local  Government  Board  make  a  strong  point  of  com- 
pelling you  to  do  all  they  desire.  We  possess  power  to  compel 
die  laying  of  separate  sewers  in  the  streets ;  we  have  that  power 
under  our  Act  of  last  year.  We  do  not  pass  plans  for  new  streets 
without  separate  sewers,  so  that  ultimately  we  can  connect  with 
the  suibLce  water  drains.  We  have  instructed  an  analyst  to 
take  samples  and  to  prepare  a  series  of  results,  which  I  shall  be 
very  pleased  to  arrange  for  publication  if  so  desired. 

Mr.  Patbrson  :  The  original  scheme  of  the  Shipley  Board 
was  to  take  in  manufacturers'  refuse  as  well  as  domestic  sewage, 
and  for  that  purpose  they  contemplated  chemical  precipitation 
in  tanks  and  land  treatment.  When  the  Council  decided  to  go 
in  for  bacterial  treatment  of  the  sewage  they  determined  to  keep 
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trade  effluents  out,  as  they  were  advised  they  would  be  a  serious 
obstacle  to  the  success  of  that  system.  That  has  had  a  consider- 
able bearing  on  the  question  of  easement.  The  cost  of  ease- 
ments has  exceeded  8200Z.  There  is  a  great  difference  whether 
you  take  a  manufacturer's  effluent,  or  refuse  it  and  leave 
the  manufacturers  to  deal  with  it  at  their  own  cost.  With 
regard  to  the  surface  water,  I  may  say  a  considerable  part  of  it 
is  separated  from  the  sewage.  In  one  district — ^Windhill — ^with 
a  population  of  8000,  practically  the  whole  of  the  surface  water 
goes  into  the  old  sewers,  and  the  sewage  goes  into  the  new 
sewers.  The  surface  water  of  a  further  2000  was  kept  out  of 
the  sewers,  and  the  remaining  14,000  were  sending  all  into  the 
sewers.  The  design  for  the  bacterial  system  of  treatment  was 
furnished  by  Mr.  Dibdin.  In  reply  to  Mr.  Greatorex,  I  may 
say  we  have  no  means  of  measurement  of  the  capacity  of  the 
beds.  One  reason  is  we  are  not  yet  fully  connected ;  we  have 
at  present  about  six-sevenths  of  the  district  connected.  When 
the  whole  district  is  connected,  and  the  scheme  completed,  I 
shall  advise  them  to  put  down  meters  so  as  to  check  the 
diminution  of  capacity.  With  r^ard  to  distribution,  Mr. 
Dibdin  had  his  own  way.  I  think  that  a  careful  distribution 
over  the  whole  area  of  the  beds  is  a  very  desirable  thing.  ThjSre 
are  no  complications,  no  sprinkling,  no  percolation  through  pipes 
which  get  stopped  up.  The  Manchester  system  is  probably  the 
most  effective  way  of  obtaining  an  equal  distribution.  The  cost 
of  construction,  roughly  speaking,  is  17s.  6d.  to  18s.  per  square 
yard. 

Mr.  Greatorex  :  Does  that  include  material  ? 

Mr.  Paterson  :  Yes,  I  may  say  that  is  based  upon  actual 
cost.  The  contractor  did  not  carry  out  that  part  of  the  work ; 
the  Council  decided  to  fill  in  the  beds  themselves.  As  to  the 
cost  of  pumping  per  thousand  gallons,  until  the  scheme  is  com- 
pleted I  do  not  suppose  there  will  be  any  trustworthy  informa- 
tion upon  that  point.  Mr.  Dibdin  in  his  book  suggests  one  acre 
of  beds  per  million  gallons.  We  have  two  acres  and  are  going 
to  increase  the  area.  The  Manchester  people  have  one  acre  to 
283,000  gallons,  with  a  more  difficult  sewage  mixed  with  manu- 
facturers' refuse.  Mr.  Silcock  spoke  of  the  disint^ration  of 
clinker  in  the  beds.  There  is  no  doubt  a  good  deal  of  clinker, 
if  it  is  not  properly  burnt  and  does  not  form  a  considerable 
quantity  of  pure  silica,  will  break  up.    Therefore  I  agree  with 
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him  that  it  is  probable  a  better  material  will  have  to  be  found. 
Shipley  is  probably  in  as  good  a  position  as  any  district  in 
possessing  a  cemetery  almost  entirely  composed  of  boulders. 
These  boulders  are  chiefly  of  millstone  grit.  That  material  will 
make  a  very  good  media  for  bacteria  beds,  and  the  Council  have 
almost  any  quantity  of  it  on  their  own  groimd.  So  far  as  the 
Rivers  BcMurd  are  concerned  there  has  been  no  complaint  made 
as  to  the  quality  of  the  effluent  water  from  the  sewage  works. 
I  was  very  glad  to  hear  Mr.  Wike  say  that  he  has  had  perfect 
results  from  the  experimental  bacteria  beds  at  Sheffield. 

Mr.  Patebson  :  I  also  agree  as  to  the  complications  which 
would  arise  from  any  attempt  to  carry  out  the  separate  system 
to  its  logical  conclusion — that  is  to  separate  the  whole.  Some 
remarks  were  made  by  Mr.  Pitt  as  to  a  gravitation  scfieme.  I 
placed  the  design  of  a  gravitation  scheme  before  the  Shipley 
Council,  but  it  meant  going  down  the  valley  three  miles  below 
Shipley. 

Mr.  ScHOFiELD:  I  think  nearly  the  whole  of  the  points 
raised  in  the  discussion  have  been  dealt  with  by  Mr.  Lindow 
and  Mr.  Paterson.  With  regard  to  the  tramways,  H-shaped 
girders  are  in  use,  2  feet  6  inches  long  and  6  inches  deep.  The 
centre  of  the  girder  is  put  in  the  junction  of  the  two  i*ails,  so  as  to 
get  a  better  spring  and  prevent  buckling  as  the  cars  pass  over. 
The  cost  of  wages  per  ton  of  refuse  treated  at  the  destructor 
is  about  Is.,  some  weeks  more  and  some  weeks  less,  according 
to  the  quantity  to  be  dealt  with.  The  cost  in  current  alone  for 
the  sewage  pumps  works  out  at  *36c2.  per  thousand  gallons. 

Immediately  following  ihe  reception  ly  the  Chairm^an  of  the 
Districl  CouneU,  the  Members  attending  the  meeting  paid  visits  to 
the  abattoirs^  electric  light  tuorks,  the  destructor  and  the  ba>cteria 
beds.  They  thence  proceeded  in  brakes  to  the  Saitaire  Mills^  w?iere 
an  opportwnity  was  afforded  of  inspecting  the  engine  and  one  of 
the  large  weaving  sheds,  with  a  floor  space  an  acre  in  extent. 
Mr.  Bobertf  Chairman  of  the  Saitaire  Company,  and  Mr,  W.  Hird, 
acted  as  guides  to  the  party.  The  Members  were  entertained  to 
luncheon  cU  the  Saitaire  Institute,  Mr.  Councillor  Shaw  presiding. 
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MIDLAND  DISTRICT  MEETING  AT 
WEST  BROMWICH. 

September  27,  1002. 

Held  in  the  West  Bromtoich  Institute. 
T.  H.  Yabbicom,  MJnst.C.E.,  Presidbnt,  in  the  Chair, 


The  Mayor  (Mr.  Oouncillor  J.  H.  Ghesshire)  received  the 
Members  and  offered  them  a  hearty  welcome  to  West 
Bromwich. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Mayor  for  the  kind  welcome  he  had  given  them. 

The  minutes  of  the  last  Midland  District  Meeting  were  read, 
confirmed  and  signed. 

Mr.  J.  S.  Pickering  (Nimeaton)  was  unanimously  re-elected 
as  the  Hon.  District  Secretary. 

The  following  paper  was  then  read  and  discussed : — 


MUNICIPAL  WORK  IN  WEST  BROMWICH. 
By  ALBEET  D.  GEEATOEEX,  Assoc.  M.  Inst.  C.E., 

BOBOUGH  EnOINEER  AND  SURVETOB. 

It  is  not  the  intention  of  the  Author  to  weary  the  Members 
with  a  mass  of  general  information ;  suffice  it  to  say  that  West 
Bromwich  is  well  supplied  with  the  various  Public  Institutions 
so  necessary  for  a  well  governed  town,  such  as  a  Town  Hall, 
Law  Courts,  Free  Library  and  Institute.  Here,  in  passing, 
mention  might  be  made  of  the  New  Art  School,  the  generous 
gift  of  Mr.  G.  H.  Eenrick,  of  the  firm  of  Messrs.  Archibald 
Kenrick  and  Sons  of  West  Bromwich,  just  completed  from  the 
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^daaga  of  Messrs.  Wood  and  Kenrick,  architects,  of  this  town« 
^riiich  school  is  one  of  the  most  complete  and  np-to-date  of  its 
kind  in  tiie  country,  a£fording  every  facility  for  the  teaching  of 
arts  and  crafts ;  also  the  historic  building  Imown  as  Oak  House, 
which  was  purchased  and  presented  to  the  town  by  the  late 
Aldorman  Beuben  Farley,  J.P.,  in  1898.  The  work  of  restoring 
the  building  and  laying  out  the  grotmds  occupied  nearly  three 
yeans,  and  was  carried  out  under  the  supervision  of  Messrs. 
Wood  and  Kenrick  at  the  expense  of  the  donor.  The  building 
is  used  as  a  museum,  and  ia  well  patronised. 

The  Council  own  the  gas  and  electricity  works;  water  is 
sapplied  by  the  South  Staffordshire  Water  Co. ;  and  as  regards 
pa^  and  recreation  grounds  the  town  possesses  no  less  than 
four,  having  a  total  area  of  about  96  acres.  Dartmouth  Park,  area 
65^  acres,  is  held  on  a  nominal  rent  for  a  period  of  99  years  from 
the  late  Earl  of  Dartmouth.  Under  the  care  of  the  superin- 
tendent, Mr.  H.  Browne,  the  parks  are  kept  in  excellent  condi- 
tion. A  sum  of  21,391/.  has  been  expended  in  laying  out  the 
groonds  and  erecting  the  various  buildings. 

Sewerage  inn)  Sewage  Disposal. 

Sewers. — ^The  sewers  in  West  Bromwich  vary  in  size  from 
5  feet  by  3  feet  4  inch  brick  to  9-inch  earthenware,  with  man- 
holes, lamp-holes,  etc.  They  were  constructed  from  designs 
and  under  the  supervision  of  Mr.  J.  T.  Eayrs,  M.Inst.C.£.,  the 
Authors  predecessor.  A  sum  of  120,724/.  has  been  expended  by 
Mr.  Eayrs  in  the  construction  of  the  sewers,  purchase  of  land  for 
80wage  farm,  laying  out  areas,  house  connections,  and  other  works, 
up  to  March  1898.  Since  that  date  a  further  sum  of  5,111/. 
has  been  expended  by  the  Author  in  under-draining  additional 
areas,  erection  of  bailiffs  house,  farm  buildings,  laying  on  water 
supply,  and  construction  of  bacteria  beds,  etc.,  making  a  toted 
to  dale  of  125,835/. 

Sewage  Disposal. — The  sewage  farm  (Friar  Park)  is  situated 
in  the  valley  of  the  Biver  Tame,  and  is  bounded  on  its  northern 
side  by  that  river,  on  its  western  by  a  small  brook  which  flows 
into  the  Tame ;  higher  up  on  the  opposite  bank  of  the  river  are 
the  outfedls  of  the  Wednesbury  Sewage  Works,  whilst  below 
(m  the  opposite  side  are  the  outfalls  of  the  Walsidl  Farm. 

The  area  of  the  farm  is  230  acres,  of  a  very  variable 
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character,  including  agricultural  land,  woods,  waste  ground 
and  pit  mounds;  some  portions  have  been  laid  out  for  inter- 
mittent filtration  and  broad  irrigation,  whilst  some  portions 
of  the  pit  mounds  have  been  levelled  and  are  at  the  present 
time  used  for  sewage  treatment,  but  with  unsatisfBictoiy 
results. 

The  sewage  is  delivered  at  the  farm  by  two  main  sewers,  a 
high  and  a  low  level,  the  average  daily  dry-weather  flow  of  both 
sewers  being:  low  level  800,000  gallons,  high  level  400,000 
gallons,  a  total  of  about  1,200,000  gallons. 

The  low-level  sewage,  as  is  indicated  by  the  analysis  of  the 
crude  sewage,  is  comparatively  weak,  altjiough  it  contains  a 
certain  amount  of  manufacturers*  waste,  including  waste  pro- 
ducts from  tar  distillation  works.  The  Corporation  do  not 
allow  acid  or  wash  water  from  galvanising  works  to  discharge 
into  the  sewers,  the  mean  of  18  analyses  after  the  removal  of 
suspended  matter  giving — 

P^rtsper 
100,000. 

Oxygen  oongamed  in  4  honni 3*251 

Albuminoid  ammonia      • 0*819 

It  is  treated  on  the  intermittent  principle  on  the  low-lying 
areas  at  the  farm,  which  have  an  area  of  about  43  acres,  and 
some  portion  is  also  pumped  on  to  two  areas  at  a  higher  level, 
which  have  an  area  of  about  21  acres.  This  gives  a  collective 
area  for  the  treatment  of  the  low-level  sewage  of  about 
64  acres. 

The  high-level  sewage  is  also  a  dilute  one,  though  of  rather 
a  stronger  character  than  the  low-level ;  it  is  free  from  admix- 
ture with  manufacturers'  waste  except  breweries,  the  mean  of 
18  analyses  after  the  removal  of  suspended  matter  giving — 

PaitBper 

100,000. 

Oxygen  oonsnmed  in  4  honra  ••     •• >     ••     ••    5*034 

Albuminoid  ammonia     0*626 

It  is  delivered  by  an  18 -inch  hydraulic  main  on  to  the  top  of 
the  farm,  where  there  are  two  small  detritus  tanks  having  a 
capacity  of  about  25,000  gallons  each.  The  sewage  is  distributed 
on  the  filtration  areas,  which  have  been  prepared  by  levelling 
some  of  the  pit  mounds,  but  this  land,  as  has  been  already 
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pointed  out,  is  entirely  onsxdtable  for  the  purpose;  the  sewage 
percolates  throngh  it  in  dry  weather,  and  in  wet  weather  lies 
on  the  surfacep  thereby  creating  a  nuisance. 

The  chaiacter  of  the  material  forming  the  pit  mounds  is 
shown  by  the  appended  analysis,  and  it  evidently  partakes  of  the 
nature  of  an  impure  fire-clay,  which  it  resembles  in  appearance. 

Samplb  Dbibd  at  212^. 

Silieft 56*9  per  oent 

AlamiDft       22*4       „ 

Ifon  protoxide         4*65      „ 

Manganeee  protoxide         Traoe 


Ijom  on  ignition  (combined  water  and  organio 

matter) 12*20 

Kotertimatedalkalieaandsnlphor  ..         2*85 

100*00 


Owing  to  the  large  quantity  of  sewage  delivered  by  both 
levels  on  the  sewage  farm,  to  the  great  majority  of  the  houses 
being  now  connected  to  the  sewers,  and  to  complaints,  it  was 
found  impossible  to  deal  with  the  sewage  in  a  satisfactory 
manner.  It  was  impossible  to  obtain  additional  land  suitable 
for  the  purpose,  and  it  became  necessary,  if  a  good  effluent  was 
to  be  produced,  that  a  precipitation  scheme  or  some  form  of 
bacterial  treatment  should  be  adopted. 

In  April,  1897,  the  Author  prepared  and  submitted  to  the 
Town  Coundl  a  report  on  the  then,  present,  and  proposed  treat- 
ment of  the  sewage  at  Friar  Park.  In  this  report  two  schemes 
were  suggested,  one  a  chemical  and  the  other  a  biological  scheme. 
The  working  expenses  of  the  chemical  scheme  appeeured  so  very 
luge,  as  against  the  working  expenses  of  a  biological  scheme, 
that  the  Author,  in  view  of  the  experiments  successfully  carried 
out^  strongly  recommended  the  Council  to  adopt  the  latter, 
and  in  October,  1897,  submitted  a  scheme  in  detail  to  the 
Council. 

After  duly  considering  this  scheme  the  Committee  recom- 
mended the  Council  to  approve  of  the  construction  of  one  coarse- 
grained bacteria  bed  and  one  fine-grained  bacteria  bed  on  the 
low  level,  and  one  coarse-grained  bacteria  bed  on  the  high  level, 
at  an  estimated  cost  of  1500/.,  and  the  under-drainage  of  certain 
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-areas  at  an  estimated  cost  of  2000/.  The  Ooimcil,  at  qi  ineeting  on 
December  1, 1897,  approved  of  the  Committee's  recommenda- 
tion. Application  was  made  to  the  Local  Government  Board, 
who  held  an  inquiry  on  March  3, 1898,  and  gave  their  sanction 
on  October  19,  1898,  the  loan  being  granted  for  seven 
years. 

Ccnstrudion  and  Details  of  the  Beds, — ^The  construction  of 
the  beds  was  commenced  in  April  1899,  and  completed  in 
October  of  the  same  year  at  a  cost  of  1680?.,  the  work  being 
carried  out  departmentally. 

Low  level. — Both  the  coarse-grained  and  the  fine-grained 
beds  are  120  feet  long  by  60  feet  wide,  constructed  at  right 
angles  to  the  main  outfall  conduit,  the  walls  being  built  of 
18-inch  brickwork  in  cement  mortar  on  6-inch  Portland  cement 
concrete  foundations,  the  floor  of  the  beds  also  being  of  concrete 
6  inches  thick,  the  substrata  being  clay.  The  average  depth  of 
the  filtering  material  in  the  coarse-grained  bed,  which  is  screened 
engine  ashes  from  j^inch  to  2-inch  mesh,  is  3  feet  6  inches,  and 
the  average  depth  of  the  material  in  the  fine-grained  bed,  which 
consists  also  of  screened  engine  ashes  from  i  inch  to  1^  inch  mesh, 
is  3  feet 

The  sewage  reaches  the  coarse-grained  bed  by  means  of 
three  15-inch  penstocks,  direct  from  the  main  outfall  sewer. 
The  troughs  for  distributing  the  sewage  ore  of  iron,  15  inches 
wide,  laid  upon  the  surface  of  the  filtering  medium.  The  beds 
are  not  under-drained,  but  have  six  4-inch  sluice  valves  on 
either  side  connected  to  6-inch  and  9-inch  cast  iron  pipes,  which 
discharge  into  manholes  at  the  bottom  ends  of  the  beds.  This 
system  of  emptying  the  beds  has  been  found  to  be  highly- 
satisfactory.  The  coarse-grained  bed  discharges  into  the  fine- 
grained bed,  and  the  fine-grained  bed  discharges  into  a  12-Lnch 
earthenware  pipe,  which  is  connected  to  a  pump  well  near  the 
engine  house,  from  which  the  effluent  was  lifted  on  to  Area 
No.  11. 

Each  of  the  beds  has  an  efifective  area  of  800  square  yards, 
or  ^th  of  an  acre. 

The  sewage  was  turned  into  the  beds  on  October  3,  1899, 
and  they  were  worked  daily  until  November  1,  from  which  date 
the  beds  received  two  fillings  each  per  day  until  November  20 ; 
they  were  filled  three  times  per  day  until  December  5 ;  they 
then  rested  until  December  12.    From  this  date  they  have 
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ra^ved  three  chaiges  per  day  (Sundays  excepted  in  all  cases) 
up  to  November  1, 1900. 

In  tiie  whole  period  from  Kovember  1, 1899,  to  November  1, 
1900,  they  received  813  diarges  of  rough  screened  crude 
sewage. 

High  Level. — The  coarse-grained  bed  construction  on  the 
high  level  is  60  fe^t  long  by  42  feet  wide,  a(]yoining  the  existing 
detritus  tanks,  built  in  a  similar  manner  to  the  low-level  beds, 
with  an  average  depth  of  filtering  materials  of  3  feet ;  the  sewage 
passes  first  throng  the  detritus  tanks,  then  through  two  15-inch 
valves  oii  to  the  bed,  being  distributed  by  means  of  two  15- 
inch  cast  iron  troughs ;  the  outlet  for  the  filtrate  is  by  means 
of  dx  4-inch  valves  connected  to  6-inch  and  4-inch  cast  iron 
pipes,  discharging  into  two  manholes,  and  thence  by  means  of 
a  9-inch  earthenware  pipe  on  to  Area  No.  18,  the  land  taking 
die  place  of  the  fine  bed.  The  area  of  this  bed  is  280  square 
yards,  or  about  ^th  of  an  acre. 

The  sewage  was  turned  into  this  bed  on  September  12, 1899, 
the  crude  sewage  being  first  passed  through  the  detritus  tanks, 
and  the  bed  was  worked  twice  in  every  24  hours  (Sundays 
excepted)  imtQ  November  20, 1899,  since  which  date  the  bed 
has  received  three  charges  per  day  (Sundays  excepted),  with  the 
exception  of  a  rest  from  December  6  to  December  12. 

In  the  whole  period  from  November  1, 1899,  to  November  1, 
1900,  the  beds  received  816  charges  of  crude  sewage. 

Method  of  Working  the  Beds, — ^The  sewage  flows  into  the 
coarse-grained  bed  until  the  water  level  has  nearly  reached  the 
top  of  the  material ;  the  inlet  valves  are  then  closed,  and  the 
bed  allowed  to  stand  fidl  during  about  two  hours. 

The  water  is  then  emptied  into  the  fine-grained  bed,  and  a 
resting  period  of  equal  duration  allowed. 

The  beds  are  allowed  to  stand  empty  for  three  hours,  and 
are  used  three  times  every  twenty-four  hours. 

The  final  ef9uent  is  clear,  entirely  without  odour,  remains 
perfectly  sweet  on  keeping,  and  is  fit  to  discharge  into  the  river 
Tame,  however  small  the  relative  volume. 

The  object  of  these  beds  was  to  determine  whether  the 
sewage  of  West  Bromwich  could  be  successfully  treated  by  the 
biological  system  at  all  times  of  the  year.  A  further  object  of 
the  fine-grained  bed  on  the  low  level  was  to  prove  whether  the 
e^noit  could  be  satisfactorily  purified  without  any  application 
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to  land,  80  that  by  the  constraction  of  sack  beds  a  saving  conM 
be  made  in  pumping. 

The  beds  constructed  were  so  arranged  that  they  would  be  per- 
manently utilised  to  purify  sewage;  consequently,  no  expenditure 
on  structural  works  or  materials  has  in  any  case  been  wasted 
or  lost 

Analyses, — ^When  the  beds  were  completed,  the  Committee 
authorised  the  Author  to  have  the  necessary  samples  of  sewage 
and  effluents '  in  connection  with  the  experimental  works 
analysed   by  the   borough  analvst,  Mr.  H.  Silvester,  B.Sc., 

rj.c. 

Method  of  taking  Samples, — The  various  sewages  and  efflu- 
ents were  mixtures  of  samples  collected,  some  half-hourly,  and 
some  every  quarter  of  an  hour  throughout  periods  to  ensure,  so 
far  as  practicable,  the  same  sewage  being  analysed  throughout 
the  process ;  and  from  the  analyses  made  by  Mr.  Silvester  of  the 
numerous  samples  of  crude  sewage  and  effluents  which  were 
submitted  to  him,  the  Author  has  compiled  the  various  tables, 
and  prepared  the  diagram  relating  to  the  different  analyses. 

Lyw  Level, — ^The  average  amount  of  suspended  matter  con- 
tained in  the  sewage  was  77*39  parts  per  100,000,  or  54*17 
grains  per  gallon,  and  it  will  be  seen  from  the  average  results 
of  these  analyses  that  the  matters  in  suspension  in  the  crude 
sewage  were  reduced  in  the  filtrate  from  the  coarse-grained  bed 
to  9*34  per  100,000,  or  6*54  grains  per  gallon,  and  were  still 
further  reduced  to  0*95  parts  per  100,000,  or  0-68  grains  per 
gallon  in  the  final  filtrate  from  the  fine-grained  bed.  The 
effluent  from  the  land  contained  traces  only. 

The  reduction  of  the  oxidisable  matters  in  solution  was  from 
3*251  to  1-512  parts  per  100,000,  and  then  to  0*457  parts  per 
100,000,  thus  showing  an  average  reduction  equal  to  53*4  p^ 
cent,  by  the  coarse-grained  beds,  and  a  toted  reduction  equal  to 
85*9  per  cent,  by  the  combined  beds.  The  total  purification 
after  land  treatment  was  88  *  9  per  cent.,  the  oxidisable  matter 
being  reduced  to  0*360  parts  per  100,000. 

The  reduction  of  the  nitrogenous  matters,  as  indicated  by  the 
albuminoid  ammonia,  was  in  like  maimer  47  per  cent,  by  the 
coarse-grained  bed,  and  78  *  6  per  cent,  by  the  combined  system. 
The  total  purification  after  land  treatment  was  82  *  4  per  cent. 

In  addition  to  the  above  test^  on  six  occasions  samples  of  the 
effluents  £rom  the  fine-grained,  bed  were  at  a  later  date  sub* 
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uitted  to  the  incubator  test  of  the  Manchester  experts,  and  the 
results,  which  are  stated  in  the  following  table,  are  uniformly 
satiafactorj: — 

Incubator  Test. 

Mads  bt  H.  SiLTKsnB,  B.Sc^  FXO. 

EfTLUXHTB  FBOM  FxHB-GrAINSD  BbD.     LOW  LbTBL. 


ParUper 

100,000. 

Bitee  tncolMdoii,  oxygen  oooMuned  in 
thteemlnQtMatMOF. 

After  ftDcabaUoD,  oxygen  oonsumed  iu 
thxeemlnuteeatSOPr. 

0118 

0065 

0100 

0056 

0108 

0085 

0088 

0075 

0-002 

0075 

0084 

0050 

BesuU  of  Land  Treatment  of  the  Low  Level  Effluent — ^The 
effect  of  land  treatment  is  to  slightly  improve  the  character  of 
the  effluent  as  regards  the  figures  for  the  oxygen  consumed  test, 
and  also  the  albuminoid  ammonia  test ;  the  figure  for  nitric  nitro- 
gen, however,  shows  a  marked  increase  after  land  treatment, 
lising  firom  0  *  447  parts  per  100,000  in  the  effluent  from  the  fine- 
grained bed,  to  1*239  parts  per  100,000  in  the  finished  effluent. 

It  is  probable  that  a  small  portion  of  this  increased  nitric 
nitrogen  is  contained  in  the  surface  or  subsoil  water  with  which 
y^e  fine  bed  effluent  is  very  slightly  diluted  in  passing  through 
the  land,  the  average  chlorine  in  the  land  effluent  being  slightly 
lower  than  the  figure  for  that  constituent  in  the  fine  bed 
effluent. 

With  the  provision  of  adequate  detritus  tanks,  or  open  septic 
tanks  as  proposed  in  the  larger  scheme,  the  Author  bdieves  the 
uitiification  in  the  fine  bed  will  be  increased,  and  the  advan- 
tages given  by  the  land  in  this  respect  will  not  be  so  marked. 
The  necessity  for  good  sedimentary  arrangements  was  observed 
at  an  early  point  in  the  experiments,  as  it  will  be  noted  that  the 
high-level  experiments,  which  are  provided  with  small  tanks, 
gave  a  better  result  than  the  low-level,  where  no  such  arrange- 
ments existed. 
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After  November  1, 1900^  the  beds  continued  to  be  worked 
as  heretofore,  without  any  rest  beyond  the  usual  Sunday 
stoppage,  but  no  samples  were  taken  until  March  28, 1901.  A 
second  seried  was  obtained,  in  conjunction  with  the  Local 
Government  Board  Inspector,  on  April  25, 1901.  The  results 
given  by  these  two  sets  of  samples  are  shown  in  the  tables 
given  in  the  Appendix,  and  the  averages  are  similar  to  those 
already  calculated  from  the  more  numerous  analyses. 


Atbuos  Bbbults  oivnr  bt  thi  Two  Sets  of  Samples. 
Parte  jMf  100,000. 


LowLeveL 


Raw 
Sewage. 


CoAraetied. 


Fine  Bed. 


Oxygen  consiimed  in  41 
houra  at  SO^' F.        ..J 

Percentage  of  purifica^\ 
tion / 

Albuminoid  ammonia  . 

Peioentage  of  purifica-| 
flcation     / 

Kitric  Nitrogen  ..     • 


2-850 


•369 


1*430 

49-81 
0-146 
60-4 


0-600 

79 

0-069 
81-3 
0-397 


0-550 

80-7 

0*068 
81-6 

1-883 


High  Levd. — The  average  amount  of  suspended  matter  con- 
tained in  the  sewage  was  60*97  parts  per  100,000,  or  42*68 
grains  per  gallon,  and  it  will  be  seen  from  the  analyses  that  the 
matters  in  suspension  in  the  crude  sewage  were  reduced  in  the 
filtrate  from  the  coarse-grained  bed  to  6  "46  parts  per  100,000, 
or  4*52  grains  per  gallon,  and  were  still  frirther  reduced  to 
0*66  parts  per  100,000,  or  0*46  grains  per  gallon  in  the  final 
filtrate  from  the  fine-grained  bed. 

The  reduction  of  the  oxidisable  matters  in  solution  was 
from  5-034  to  2*165  per  100,000,  and  then  to  0*369  parts  per 
100,000,  thus  showing  an  average  reduction  equal  to  59*9  per 
cent,  by  the  coarse-grained  bed,  and  a  total  reduction  equal  to 
92*6  per  cent,  by  the  combined  bed  and  land  treatment. 

The  reduction  of  the  nitrogenous  organic  matters,  as  indi- 
cated by  the  albuminoid  ammonia,  was  in  like  manner  54*6 
per  cent,  by  the  coarse-grained  bed  and  93*2  per  cent,  by  th0 
combined  system. 
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'  As  the  chlorine  in  the  sewage  is  higher  than  in  the  final  land 
e£Btient»  a  slight  collection  is  necessary  to  make  the  effluent 
strictly  comparable  with  the  original  sewages.  Seducing 
the  sewage  and  effluent  to  a  common  chlorine  standard,  the 
pero^itages  of  purification  are  as  follows : — 

From  oxygen  absorbed  flgnree  90*7  per  oent 
From  aUMuninold  ammonm  flgniee  91*5  per  oent 

The  better  work  done  by  the  high-level  bed  is  probably  due 
to  the  hydraulic  main  acting  as  a  septic  tank,  its  work  being 
supplemented  by  the  detritus  tank,  the  surface  of  which  was 
speedily  covered  with  a  thick  leathery  coating. 

After  November  1,  1900,  this  bed  also  continued  to  be 
worked  as  heretofore,  and  further  s^unples  were  taken  on 
March  28,  1901,  and  an  additional  series  on  April  25,  1901, 
in  conjunction  with  the  Local  Grovemment  Board  Inspector. 
These  results  are  shown  in  the  tables  given  in  the  Appendix. 

These  were  satisfactory,  as  will  be  seen  from  the  averages 
below: — 

Parte  per  100,000. 


HighLerd. 


Sewage. 


OoaneBed. 


Lflod. 


Oxygen  consiinied  in  4  honrs  at  80^  F. 
Percentage  of  poriflcation. 
Albuminoid  ammonia 
Percentage  of  purification . 
Mitmtea 


5*86 
0-598 


2*695 
540 

0-200 
66-5 


0*840 
94-2 

0088 
93*6 

0*803 


The  results  have  been  all  that  could  be  desired,  and  after 
twelve  months'  working  the  beds  were  in  as  good  a  condition, 
and  as  free  from  nuisance,  as  they  were  after  the  first  filling. 

The  analyses  show  distinctly  that  the  efiSuents  attained  such 
a  degree  of  purity  that  they  coidd  be  safely  discharged  into  any 
watercourse,  even  should  such  become  diy  during  the  summer. 
The  degree  of  purification  efiTected  is  such  as  to  reduce  the  quan- 
tity of  organic  matter  in  the  effluent  to  one-third  of  that  generally 
considered  permissible  in  a  first-class  effluent,  whilst,  on  the 
other  hand,  the  d^ee  of  aeration  maintained  by  the  effluent 
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is  such  that  fish  can  live  and  thrive  in  it,  the  aeration  in  the 
effluent  after  it  had  been  kept  for  twenty-four  hours  in  a 
quiescent  condition  being  from  67  to  72  per  cent,  of  the  total 
maximum  possible. 

Analyses  of  River  Water. — ^In  order  to  show  that  the  effluents 
from  the  bacteria  beds  are  better  than  the  water  in  the  river 
Tame,  and  also  that  they  will  greatly  improve  the  river,  the 
Author  gives  the  analyses  of  three  samples  of  river  water 
taken  at  different  times  during  the  carrying  out  of  the  ex- 
periments,  and  analysed  by  Mr.  H.  Silvester,  B.Sc.,  F.I.C. 

BnriB  Tamk. 


Chlo- 
rine. 

Ozygeo 

Mrbed 
in  four 

hOOXB. 

Nitrogen 

M 

Nitxltee 

and 
Nltntes. 

AmmoDla. 

Solids 

in 
Solution. 

SolidB 
inSos* 
pension. 

Totsl 
SoUds. 

Rsin- 
fore. 

Balo- 

Free. 

Albaml- 
nokL 

S^ 

1899 
Nov.  6 

„   14 

1900 

April  23 

16-40 
17-80 

86*90 

1-180 
0*848 

2*553 

nil 
ft 

19 

1*100 
1*620 

1*440 

0*050 
0*125 

0-104 

97*0 
103*20 

196- 00 

4*8 
2*8 

4*4 

101*8 
106*0 

200-4 

nil 

nil 
0*09 

Averages 

23*70 

1*52 

•  • 

1-358 

0*09 

132*06 

40 

13606 

•* 

•» 

From  the  results  obtained  it  is  evident  that  the  effluent  from 
the  beds  is  superior  to  the  water  in  the  Tame,  and  would  tend 
to  improve  the  character  of  the  river. 

Effect  of  Tefm/peraiure  on  Beds. — ^The  bacterial  treatment  has 
been  found  to  be  efflcacious  at  all  seasons  of  the  year,  the  tem- 
perature of  the  sewage  being  sufficient  both  to  prevent  any 
stoppage  of  the  beds  by  the  forming  of  ice  and  also  to  maintain 
the  necessary  activity  of  the  bacteria,  even  in  the  coldest  weather 

Careful  daily  records  have  been  taken  throughout  the  whole 
of  the  experiments  of  the  temperature  of  the  atmosphere,  sewage 
and  beds,  both  when  empty  and  full,  and  of  the  effluents. 

The  following  extracts  from  these  records  will  show  at  a 
glance  the  temperature  of  the  beds  and  effluents,  etc,  during 
the  coldest  weather  experienced  whilst  the  beds  have  been  in 
operation. 
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On  no  occasion  has  any  difficulty  been  experienced  in  work- 
ing the  beds  during  frost. 

The  comparatively  high  temperature  of  the  sewage^  even  in 
the  coldest  weather,  is  of  importance,  not  only  in  preventing 
the  choking  of  the  beds  with  ice,  but  also  because  such  a  tem- 
perature is  necessary  for  the  exercise  by  the  bacteria  for  their 
functions  of  purification. 

Capacity  of  Beds. — ^In  order  to  obtain  some  reliable  data  as 
regards  the  capacity  of  the  beds,  a  6-inch  Siemens  patent  water 
meter  was  fixed  on  the  outlets  to  the  beds  at  various  dates 
during  the  experiments,  in  order  to  ascertain  the  quantity  of 
water  dealt  with  by  the  beds.  The  following  are  the  readings 
at  the  different  periods : — 

High  Level.    Coarse  Bed.  Pteventeee 

Oftlloni.         of  loss. 

Original  estimated  capacity,  September  12, 1899 15,750 

Gauged  Nov.  12, 1900,  and  foUowing  days  average  of  twelve 

readings     9,950        86*8a 

Ganged  Feb.  25, 1901,  and  foUowing  days  average  of  eight 

readings     ..       8,856        48*77 

Iiow  Level.    Coarse  Bed. 

Original  estimated  capacity,  October  8, 1899 52,500 

Ganged  October  29,  1900,  and  following  days  average  of 

twelve  leadings       29,455        48*90 

Ganged  February  12,  1901,  and  foUowing  days  average  of 

seven  readings 29,832        43*13 

Gauged  October  10, 1901 24,600        53*14 

Fine  Bed. 

Original  estimated  capacity,  October  3, 1899         45,000 

Gauged  December  10,  1900,  and  following  days  average  of 

twelve  readings        38,387        25*92 

Gauged  February  19,  1901,  and  foUowing  days  average  of 

five  readings     30,888        31*36 

Gauged  October  10, 1901 ..  25,150        44*12 

The  Author  is  of  opinion  that  the  detritus  tanks  provided 
for  in  the  new  scheme  will  improve  the  capacity  of  the  beds. 

General  Concltisions. — The  experiments  show  that  the 
sewage  of  West  Bromwich  can  be  successfully  purified  by  the 
bacterial  process  at  all  seasons  of  the  year,  and  that  the  final 
effluent  from  the  fine-grained  bed  on  the  low  level  is  sufficiently 


Digitized  by  LjOOQ IC 


MUNICIPAL  WORK  IN  WEST  BBOMWICH.  47 

pore  to  dischaige  into  the  stream  without  undergoing  subsequent 
land  treatment. 

Scheme  adopted  and  leing  carried  out. — ^In  November,  1900, 
the  Author  reported  on  the  result  of  the  year's  working  of  the 
experimental  beds,  and  recommended  the  carrying  out  of  the 
whole  scheme  at  an  estimated  cost  of  19,000/.  The  usual' Local 
Government  Board  inquiry  was  held,  and  sanction  in  due  course 
obtained.  Contracts  have  been  let  to  Mr.  William  Cunliffey  of 
Kingston-on-ThameSy  for  the  construction  of  the  detritus  tanks, 
bacteria  beds,  and  under-drainage  of  land,  to  Messrs.  Freakley 
and  Co.,  of  West  Bromwich,  for  the  supply  of  material  for  filling 
the  beds. 

The  scheme  is  as  follows : — 

Low  Levd. — ^Three  detritus  or  open  septic  tanks,  each 
160  feet  by  30  feet,  average  depth  5  feet  6  inches;  total 
capacity  about  600,000  gallons. 

Eight  coarse-grained  and  eight  fine-grained  bacteria  beds, 
each  120  feet  by  60  feet,  making  with  the  existing  ones  a 
total  area  of  14,400  square  yards,  and  capable  of  treating 
1,600,000  gallons  per  twenty-four  hours  on  the  8-hours  cycle ; 
the  effluent  from  the  fine-grained  beds  to  be  collected  and 
passed  over  an  aerating  bed,  having  an  area  of  about  1000 
square  yards. 

All  flood  water  up  to  four  times  the  dry-weather  flow  to  be 
taneated  on  Areas  Nos.  1  to  9  and  Areas  Nos.  11  to  13,  which 
have  been  under-drained,  and  have  a  collective  area  of  about 
thirty-four  acres.  This  will  allow  for  the  treatment  of  about 
3,000,000  gallons  of  storm-water  per  day. 

High  Level. — ^The  existing  detritus,  or  open  septic  tanks, 
will  be  extended  so  as  to  have  a  capacity  of  about  240,000 
gallons. 

Nine  coarse-grained  bacteria  beds,  each  100  feet  by  60  feet, 
will  be  constructed  of  a  total  area  of  6,000  square  yards,  and 
capable  of  treating  about  1,444,000  gallons  per  twenty-four 
hours  on  the  8-hours  cycle. 

The  effluent  from  the  coarse-grained  beds  will  be  conveyed 
by  means  of  a  12-inch  earthenware  pipe  to  Areas  Nos.  26  and 
30,  which  have  been  under-drained,  and  treated  by  them  instead 
of  fine  beds ;  this  land  has  a  collective  area  of  about  28  acres  ; 
from  thence  it  will  pass  direct  into  the  brook. 

In  order  to  deal  with  the  storm-water,  part  of  Area  No.  28 
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will  be  filled  with  material  to  form  a  special  storm  filter,  and 
will  be  capable  of  dealing  with  2,000,000  gallons  per  twenty- 
four  hours. 

As  regards  the  storm-water,  storm  overflows  are  being  pro- 
vided both  on  the  high-  and  low-level  works  for  the  purpose 
of  regulating  the  flow ;  one  overflow  is  arranged  so  as  to  come 
into  operation  when  the  sewage  is  diluted  with  more  than  five 
times  its  volume  of  storm  water  (i.e.  when  the  sewage  is  flowing 
at  a  rate  exceeding  six  times  the  dry-weather  flow),  and  another 
being  arranged  so  that  the  sewage  and  storm- water  up  to  twice 
the  dry-weather  flow  wiU  pass  to  the  filter  beds,  and  thence  on 
to  the  land,  and  the  balance  between  twice  and  six  times  the 
dry-weather  flow  to  the  areas  proposed  to  be  reserved  for  the 
treatment  of  excess  storm-water. 

At  the  low-level  works  the  first  overflow  is  placed  at  the 
point  B  on  (xeneral  Plan,  and  the  second  overflow  just  above  the 
detritus  tanks  at  the  point  C ;  on  the  high  level,  the  first  over- 
flow is  at  F,  and  the  second  at  G. 

Construction  of  Tanks  and  Beds. — ^The  detritus  tanks  are 
constructed  with  blue  brick  waUs  in  cement  on  concrete  founda- 
tions, and  provided  with  scum-boards  and  cast  iron  inlets ;  the 
outlet  carrier  conveys  the  sewage  to  the  coarse  beds. 

The  bacteria  beds  are  constructed  in  Portland  cement  con- 
crete, 6  inches  4Jiick,  with  cast  iron  outlet  valves  at  r^ular 
intervals  instead  of  under-drains. 


Material  for  Fillino  the  Beds. 

In  West  Bromwich  there  are  some  old  blast  furnace  slag 
mounds,  which  are  being  worked  for  ballast  purposes,  etc.,  and 
as  the  slag  can  be  obtained  very  cheaply,  graded  to  any  size, 
there  will  be  considerable  economy  &om  its  use  as  a  filling 
materiaL 

A  furnace  in  blast  is  also  close  at  hand,  producing  a  hard 
slag  that  does  not  disintegrate.  Dolomite  is  used  as  the  flux  in 
this  particular  fiimace  instead  of  limestone,  and  the  physical 
character  of  the  slag  is  altered  by  the  substitution  of  magnesia 
for  a  portion  of  the  lime ;  previously  when  using  limestone,  the 
slag  readily  slaked,  whereas  with  the  dolomite  flux  a  hard  slag 
is  obtained  that  does  not  weather. 
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The  materials  have  the  following  composition,  accoiding  to 
analyses  made  by  Mr.  H.  Silvester,  B.Sc.,  F.I.C. : — 


— 

lUteiU]  from  old  dag 
mound. 

BiMt  tamaoe  slag, 
ftamaoeofling  dolomite. 

8ilk»      

Alumina 

MaogBnese  protoxide 

Ume       

lUgiieda       

Oombined  water  and  organic  matter  .. 

Hoiiti]xelo8tat2120F.      

AlU]eB,eta,andlo8B 

Per  cent. 
49-60 

11*57 
3*08 
1*40 

28-78 
1*84 
3-45 
3*40 
0-60 
1-28 

Percent. 
34*80 

10-83 
0-51 
1*40 

26-78 
5-44 

19-90 
•• 

0-34 

100-00 

100-00 

The  beds  are  to  be  filled  with  the  blast  furnace  slag  i  inch 
to  2  inches  for  the  coarse  beds,  and  from  ^th  inch  to  ^  inch  for 
the  fine  beds,  the  weight  and  cost  of  the  materials  being  as 
follows : — 

Coarse  material,  15  cwts.  to  the  yard,  cost  Ss.  6d,  per  square 
yard  in  the  low-level,  and  4^.  per  square  yard  in  the  high-level 
beds.  Fine  material,  17  cwts.  to  the  yard,  cost  4s.  per  square 
yard  in  the  low-level  beds.  The  troughs  for  filling  will  be 
15-inch  earthenware,  specially  made  by  Messrs.  Hamblets,  of 
West  Bromwich. 

The  cost  per  square  yard  of  the  coarse  beds  on  the  low-level 
complete,  including  filling,  is  14^.,  and  the  fine  beds  15a.,  and 
the  cost  per  square  yard  of  area  of  the  high-level  coarse  bed 
is  15s. 

Under-drainage  of  Areas, — ^The  remaining  areas  of  the  farm, 
namely  about  12^  acres,  are  also  to  be  under-drained.  The  cost 
of  the  under-drainage  has  been  65/.  per  acre. 

The  Author  is  indebted  to  Mr.  Silvester  for  much  valuable 
assistance  during  the  carrying  out  of  the  experiments,  and  for 
information  given  in  this  paper. 

E 
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Analtbis  or  Samples  or  Siwagb  and  EFFLtiBRTB  vbom  Fbiab  Fabk. 

Bt  H.  Bilyibtbb,  B.8o^  F.LO. 

Low  Level,    Sample  No,  1093.    March  29. 1901. 


Baw  Sewage 

Effluent  firom\ 
CoaneBed/ 

Effluent  from\ 
Fine  Bed   / 

Efflaent  firom\ 
Land  / 


16- 1 
15-8 

16*2 

12-7 


4*28 
2-052 

0-750 

0-650 


Pi 
III 


nil 

Trace  of 
Mttrilei 


0-171 
1-943 


AmmonUu 


Free. 


6*485 
3-203 

0-560 

0104 


0*456 
0*208 

0-068 

0-068 


il 


102 
99-6 

102 

104-5 


83-2 
14-0 


OpAl- 

eeoent 


Total 
eoUds. 


185-2 
113-6 

102 

104-5 


II 


52 
63-4 
13-3 


It; 


82*4 
84-8 


The  matter  in  enspension  confiisted  of— 

Mineral  matter  (fixed  BoUds) 12*0 

Organic  matter 71*2 

The  oorrected  percentage  of  purification  for  the  final  effluent  reduced  to  a 
common  chlorine  standard  is  80  -  34  per  cent  The  land  effluent  must  have  mixed 
with  water  containing  ammoniaoal  nitrogen  or  nitrates  ready  formed,  as  the 
increase  in  nitrates  in  the  land  effluent  is  more  than  the  free  ammonia  would 
allow  of  in  the  effluent  from  the  fine  heds. 

Akaltsib  or  Samples  of  Sewags  and  Etfluknts  from  Fblae  Fabk. 
Bt  H.  Silvester,  B.8o.,  F.J.G. 

EighLeveL    8ampUNo.im.    Aford^  28, 190L    Parte  per  100,000. 


Baw  Sewage 

Effluent  from  "I 
(hoarse  Bed/ 

Effluent  from! 
Land         J 

Effluent  &om\ 
Fine  Bed    J 


14-6 
15-0 

12-0 

10-5 


111 


18-12 
3-97 

0-30 

1-61 


Ih 


K3 


Traces 
0-969 
1-178 


Ammonia. 


Free. 


8-801 
5-204 

0-062 

0-960 


1^ 


0-722 
0-290 

0-040 

0-120 


si 


106 
104-5 

76 


Bi 


68-0 
24 

2-4 


Totel 
SoUds. 


174 
128-5 

76-0 

88-9 


56-3 
92-6 


97-5 


The  matter  in  suspension  consisted  of— 

Mineral 13-6  parts  per  100,000 

Organic  (volatile) 54-4         „  „ 

68^ 
The  corrected  percentage  of  purification  for  the  final  effluent  is  95-6. 
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2-4 

6-0 

43-2 

1020 

79-6 

40 

66-8 

138-4 

73-8 

76-4 

25-0 

58-4 

57-4 

81-2 

98-6 

450 

80-0 

59-2 

60-97 


0-439 
0-738 
0-283 
0-298 
0-944 
0-222 
0-432 
0-266 
0-314 
0-248 
0-194 
0-193 
0-146 
0-617 
0-282 
0-679 
0-181 
0-170 


1 


^1  low. 


0-369 


ANALYST. 


Total  per- 
cent^ 

of 
Porifl- 
cation. 


88-7 
87-9 
93-1 
95-4 
90-2 
69-4 
83-3 
96-5 
91-4 
89-2 
87-4 
98-0 
98-1 
83-4 
95-4 
85-5 
92-6 
97-4 


RAINFALL. 


Day 
Samples 


0-03 
010 


0-15 

0-05 
008 
001 
0-10 


0-18 


before. 


0-16 
0-15 
0-06 


2  Days 
before. 


0-20 
0-05 

0-34 

•• 
0-07 
•• 
•• 
0-26 
0-16 
002 

0-09 


0-07 


SDays 
before. 


0-26 
0-04 


0-93 
0-02 


0-01 
0-30 


llb/aeep.SO. 
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EFFLUENT  FRO 


;ffen 
k-bed 


Nitrogen 

u 
Mttrttes 

tod 
Nltnles. 


*35 
'31 
rGO 
>00 
SOO 
180 

;54 

t59 
{08 
'93 

ai 

►41 

•77 

U3 

53 

23 

Gl 

27 


Traces 


_ 


12 


All 


Free. 


ToUlpc 
oenUge 

of 
Purifl. 
cfttlon. 


209C1 

4-20C9 

1-300(2 

2-9006 

3-2701 

0-8003 

O-9606 

2 -26012 

2-4 

l-8( 

2-9CflJ7 

2-560  [) 

2-640t 

2-234) 

2-840l} 

2-2401 

3-808) 

3-3941 


2-485 


Chlorine. 


77-0 
87-7 
67-4 
84-2 
88-1 

60-9 
92-1 
89-4 
92-3 
81-0 
83-9 
83-2 
85-1 
90-8 
86-5 
87-0 
81-9 


Total  per- 

oenUge 

of    . 

Pnrtfl- 

cation. 


1310 
14-60 


43-4 
70-7 


19-10;   93-6 
18-00     90-1 


19-20 
18-50 
22-00 


87-5 
89-4 
88-9 


23-00     89-5 


21-60 
20-10 
20-00 


19-01 


86-3 
90-4 
86-5 


BAINFALL. 


Sample* 
were 
taken. 


Day 
before. 


■  f- 


003 
0-10 


0-15 

0-05 
0-08 
001 
0-10 


0-18 


2Daj8 
before. 


0-20 
0-05 
0-34 
0-07 

0-26 
0-16 
0-02 

009 


007 


3Daji 
before. 


0-26 
04 


02 


01 
80 


Timonia,  aod  ozygc: 
»poijded  matUr. 


efiElaent  oontaininj  pie. 


It/aetp.  50. 
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AvALTsis  or  Samplbs  or  Sbwaoi  and  BrrLUENTB  rBOK  Fbub  Pabk. 
Bt  R  Silybsteb,  B.So.,  F.LO. 

High  LeveL    April  25, 1902.    ParU  per  100,000. 


Baw  Sewage 

Effluent  from\ 
CoaneBed/ 

Effluent  from' 
Fine  Bed    , 

Effluent  from\ 
Land         / 


18 
16-8 


14-9 


111 


8-614 
1-420 


0-881 


'1, 

K3 


Trace  of 
Nitrites 


0-637 


Free. 


4-112 
2-640 


0-168 


1^ 


0-474 
0-110 


0-085 


a 


90-5 
85-4 


86-5 


58 
5*6 


2-0 


Total 
SoUdt. 


148*5 
91 


88-5 


60-7 


73-1 


89-4 


Beaction  slightly  alkaline.    The  solids  in  suspension  consisted  of— 
Volatile  matter       42  parts  per  100,000 


Mineral 


16 
58 


Ahaltbis  or  Sajiflis  or  Sewaob  and  Eftluknts  rsoM  Fbiab  Fabx. 

Bt  H.  Silybsteb,  B.So.,  F.LO. 

Low  Level,    iipt-a  25, 1902.    Par^a  per  100,000. 


Baw  Sewage 

Effluent  from\ 
CoaneBed/ 

Effluent  fix>ml 
Fine  Bed   J 

Effluent  from' 
Land  j 

Baw  Sewagei 
Na2  I 


15-7 
16-7 

17-3 

15-5 

18-6 


£ 


1- 


1-420 
0-808 

0-450 

0-450 

3-452 


a  •  • 

III 


0-624 
1-724 


Ammmila. 


F^ree. 


3-056 
1-20 

0-284 

p-056 

512 


0-182 
0084 

0-069 

0-068 

0-308 


Bs 


SI 


107 
107-4 

109-1 

108-6 

115-5 


80 
1-6 

1-4 

0-9 

22 


Total 


115 
109 

110-5 

109-5 

135-5 


43-1 
44-3 


68-3 
68-3 


Beaction  slightly  alkaline. 

The  solids  in  suspension  in  the  raw  sewage  consisted  of— 

Volatile        5*2  parts  per  100,000 

Mineral        2-8         -  „ 


80 


Digitized  by 


X3oog\e 


I 

o 


^ 
^ 


S 


i^J-9 


P4 

sis 

^  1  ° 

O   §    o 

5Q  S  e« 


GQ    S     00 

Pi 


tmoqw 


*siQoq8f 


*8iDoqtC 


•9ro»ioA 


T»10X 


•»m»IOA 


Tnox 


•MTUIIII 


•w^WIK 


'•inoqf 


'aooo^y 


-juinqiv 


•8WJ 


'auijono 


*uon3«9S 


g  •  s 


s  s 


o 

ao 


•«   o   o   o    •« 


00     O     ^     <^     00 


00 


O    f 

o  o 


o   o  o   o 
o  o   o  o 


o 
o 


£;     S 


s;  s  ^  s;  s 

O     O     4h     1^    O       CO 


o   o   o   o 


^     Si»     C*<     ^»     r^ 
O    O     -^     f^    o 

o    o   o   o   o 


»-i        o    o    -^    c^    o 


C4     00     04     O 
09     O     CO     CO 


•jnopo 


*ooaviV9ddY 


p.£ 


g 


o 


i 


as 
1^ 


^1  iS 


^1 


bp 


W   ^ 


II 


r^ 


sll 


III  kii 


„  M.?|aa| 

1 11-^1  §1  Is 


Digitized  by  LjOOQIC 


MUNICIPAL  WORK  IN  WEST  BROMWICH.  53 


Farm  Buildings. 

The  buildings  erected  at  the  sewage  farm  comprise  a  six- 
stall  stable,  with  loft,  a  harness  room,  loose  box,  store,  cart  and 
implement  shed,  food  mixing  house,  and  leading  out  of  same,  a 
cattle  lair  for  ten  head  of  cattle,  and  also  a  large  covered  shed 
for  cattle. 

The  building  is  erected  in  a  substantial  but  plain  manner, 
the  walls  being  faced  with  selected  common  bricks  with  red 
quoin,  etc.,  and  the  roof  covered  with  best  red  tiles. 

Water  is  laid  on  from  the  South  Staffordshire  Water  Mains, 
and  the  buildings  are  drained  in  the  most  approved  manner, 
and  connected  to  the  low-level  sewer,  which  passes  in  front  of 
the  buildings. 

A  bailifiTs  house  has  also  been  erected  in  the  same  styla 

The  cost  of  these  buildings  and  laying  on  2-inch  water  main 
from  main  road  has  been  1500/. 


Electric  LiGHTma  Schrms* 

In  1898  the  Corporation  obtained  a  Provisional  Order  for 
the  establishment  of  an  Electric  Lighting  imdertaking.  A 
Committee  was  appointed,  and  after  they  had  visited  several 
installations  two  engineers  were  requested  to  submit  reports 
and  schemes  for  their  consideration,  and  in  due  course  Mr. 
Robert  C.  Quin,  M.LMech.E.,  M.I.E.E.9  was  appointed  Con- 
sulting Engineer.  The  compulsory  area  is  the  main  street  from 
the  works  to  Boebuck  Street,  a  distance  of  1|  miles,  with 
several  short  streets  adjoining  the  Town  HalL 

The  system  of  supply  adopted  is  that  known  as  the  con- 
tinuous current  three-wire  system,  with  an  electric  pressure  of 
460  volts  between  the  outer  conductors,  each  dynamo  having  a 
series  winding  in  addition  to  its  shunt  winding,  so  as  to  enable 
it  to  develop  electric  pressure  up  to  560  volts  for  power 
purposes. 

The  generating  station  is  at  Black  Lake,  about  the  centre  of 
the  borough,  where  five  acres  of  land  have  been  purchased  by 
the  Corporation,  adjoining  the  canaL 

The  buildings,  which  have  been  designed  and  erected  under 
the  supervision  of  the  Author  to  the  requirements  laid  down  by 
the  Consultiug  Engineer,  consist  of  boiler-house,  with  central 
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stack,  engine-room,  accumulator-room,  testing-room  and  oflSces. 
The  chimney-stack  is  situate  in  the  N.E.  side  of  the  boiler- 
house,  and  is  120  feet  from  floor  level,  and  built  on  a  concrete 
foundation,  which  is  20  feet  6  inches  square  by  6  feet  6  inches 
deep ;  the  internal  diameter  is  5  feet  6  inches,  with  square  base, 
the  base  being  3  feet  thick  and  finishing  9  inches  on  top ;  from 
the  floor  level  to  20  feet  up  it  is  lined  with  9-inch  fire-brick ;  and 
20  feet  above  this  4J-inch  fire-brick  lining ;  the  flues  are  arched 
out  of  the  square  base  in  fire-brick ;  the  outside  batter  of  the 
circular  part  of  the  shaft  is  1  in  40,  and  it  is  capped  by  a 
cast-iron  cap  weighing  3J  tons,  bolted  down  with  holding- 
down  bolts  and  plates,  and  has  a  lightning  conductor  on  top. 
The  boiler-house  is  41  feet  by  61  feet,  and  accommodates  four 
boilers  and  pumps.  The  roof  on  the  S.W.  side  is  carried  on 
cast-iron  columns ;  the  principals  are  iron,  and  the  roof  is  slated 
and  glazed  with  patent  glazing. 

The  engine-room  is  built  in  two  bays,  each  25  feet  wide  by 
62  feet  long ;  the  wall  adjoining  boiler-house  is  9  inches  thick, 
with  piers  at  intervals,  arched  over  and  carrying  on  spandril  a 
wall  14  inches  thick,  with  a  bed-stone  for  travelling  crane.  The 
engine-room  is  divided  by  brick  piers,  2  feet  6  inches  by  2  feet 
3  inches,  10  feet  apart,  having  arches  supporting  bed-stones  for 
travelling  cranes  in  each  section  of  the  building,  and  the  N.E. 
wall  is  composed  of  piers  of  the  same  thickness,  the  arches 
being  temporarily  filled  in  with  9-inch  work.  The  walls  of  the 
engine-house,  which  are  permanent,  are  lined  throughout  with 
best  cream  glazed  bricks ;  the  piers  and  arches  are  bidlt  of  best 
chocolate  glazed  bricks ;  the  roof  principals  are  iron,  and  the 
roofs  are  match-boarded  and  slated.  The  building  is  well  lit 
from  the  roof  by  patent  glazing.  The  end  of  the  engine-house 
is  temporarily  filled  in  with  boarding  and  corrugated  iron. 

The  accumulator-room  communicates  direct  with  the  engine- 
room,  and  is  75  feet  long  by  18  feet  wide,  ventilated  with  electric 
fans.  The  battery  switch-board  ia  fixed  in  the  wall  between  the 
engine-room  and  accumulator-room. 

The  testing-room  is  on  the  first  floor,  immediately  above  the 
accumulator-room,  and  is  48  feet  6  inches  by  18  feet  wide,  and 
communicates  with  the  engine-room  directiy  by  means  of  a 
balcony  and  iron  staircase,  the  main  switch-board  being  fixed 
in  the  side  next  the  engine-room. 

The  offices  are  in  the  first  and  second  floors,  and  ample 
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accommodation  is  provided  for  the  present  stafif,  together  with 
lavatory. 

The  buildings  are  of  a  plain  but  substantial  character ;  the 
front  elevation  is  faced  with  King's  pressed  red  bricks ;  stone 
sills  and  heads  to  windows;  the  other  brickwork  is  best  common 
of  the  district. 

The  cost  of  the  buildings,  with  chimney  and  fittings  com- 
plete, was  5800/.,  the  contractor  being  Mr.  J.  Mallin,  of  West 
Bromwich. 

The  present  installation  of  plant  in  these  buildings  consists 
of  two  dry-back  marine  boilers,  with  mechanical  stokers,  super- 
heaters, etc.,  two  steam  turbine-driven  dynamos,  each  of  100 
kilowatts  capacity,  and  balancing  steam  dynamo  of  50  kilowatts 
capacity ;  there  is  also  an  independent  condensing  plant,  capable 
of  dealing  with  10,000  lbs.  of  steam  per  hour.  This  is  of  sufficient 
capacity  for  double  the  present  installation  of  plant.  As  regards 
storage  capacity,  there  is  a  secondary  battery  of  236  cells  in  the 
basement  and  the  usual  switch-boards  and  connections. 

The  feeding  and  distributing  and  pilot  cables  are  laid  in 
earthenware  troughs  imder  the  footpaths,  filled  in  with  an  acid 
and  water-resisting  and  insulation  compound,  the  troughs  being 
covered  with  hard-burnt  bricks.  Each  cable  is  laid  in  a  separate 
and  distinct  trough,  and  there  is  a  distance  between  adjacent 
cables  of  six  inches.  The  cables  are  laid  in  the  footpaths  on 
both  sides  of  the  main  road  from  Garter's  Green  to  Beeches 
Boad,  and  also  along  several  streets  near  the  Town  Hall,  the 
total  lengths  of  cables  being — 

Feeding  cablet 6   miles 

Distribating  cables  H     n 

Pilotoablee 2}     „ 

The  work  of  laying  the  cables  was  carried  out  by  the  Author 
and  Consulting  Engineer  by  direct  labour. 

The  cost  of  the  installation  was  30,000/. 

The  charge  for  electricity  for  lighting  purposes  was  origin- 
ally fixed  at  6rf.  per  B.T.U.  for  the  first  hour  and  2d.  for  each 
hour  afterwards ;  but  owing  to  pressure  being  brought  by  the 
Council  upon  the  Committee,  the  charges  were  reduced  to  4^^. 
per  unit  imtil  an  equivalent  of  ninety-one  hours  use  of  the 
maximum  demand  has  been  reached  in  each  quarter,  and  there- 
after, during  the  same  term,  at  the  rate  of  1^.  per  unit.  The 
charge  for  electricity  for  motive  purposes  is  Id.  per  unit. 
The  standard  pressure  at  which  electricity  is  supplied  and 
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charged  for  is  230  volts  for  lighting,  and  460  volts  for  power 
purposes.  Owing  to  the  low  charges,  the  undertaking  cannot 
be  made  to  pay  for  the  first  few  years,  but  the  Committee  are 
assured  by  the  Borough  Electrical  l^gineer  that  when  the 
tramways  are  in  working  order  the  station  will  be  better  able 
to  pay  its  way.  The  Corporation  in  their  General  Bill  of  1900 
obtained  power  to  suspend  the  repayment  of  money  borrowed 
for  the  purpose  of  the  electric  lighting  undertaking  for  a  period 
of  two  years  from  the  completion  of  the  works,  or  for  a  period 
of  two  years  fix)m  the  borrowing  thereof,  whichever  shall  be  the 
earlier.  This  is  ofconsiderable  assistance  to  such  an  undertaking. 

The  number  of  lamps  from  May  24,  1901,  when  the  works 
were  ready  for  supply  of  current,  to  September  1,  1902,  was 
equivalent  to  7196  8-c.p.  lamps,  and,  when  the  new  Art  Schools, 
Hospital,  and  other  orders  are  completed,  will  be  very  few  short 
of  10,000 — a  very  successful  state  of  affairs,  considering  the 
undertaking  has  only  been  established  sixteen  months. 

The  Corporation  obtained  powers  in  their  General  Bill  of 
1900  to  supply  fittings,  etc.,  the  clause  being  as  follows : — 

'^  Power  to  Supply  Electric  Mttings. — ^The  Corporation  may 
provide,  sell,  let  for  hire,  and  fix,  set  up,  alter,  repair,  and 
remove,  within  the  Borough,  but  shall  not  manufacture,  lamps, 
meters,  electric  lines,  fittings,  apparatus,  and  things  for  lighting 
and  motive  power,  and  for  all  otiier  purposes  for  which  electric 
energy  can  or  may  be  used  or  otherwise  necessary  or  proper  for 
the  supply,  distribution,  consumption,  or  use  of  electric  energy, 
and  may  provide  all  materials  and  do  all  works  necessary  or 
proper  in  that  behalf,  and  may  require  and  take  such  remune- 
ration in  money  or  such  rents  and  charges  for  and  make  such 
terms  and  conditions  with  respect  to  the  sale,  letting,  fixing, 
setting  up,  altering,  repairing,  or  removing  of  such  lamps, 
meters,  electric  lines,  fittings,  apparatus,  and  things,  as  afore- 
said, and  for  securing  their  safety  and  return  to  the  Corporation 
as  the  Corporation  may  think  fit,  or  as  may  be  agreed  upon 
between  them  and  the  person  to  or  for  whom  the  same  are  sold, 
supplied,  let,  fixed,  set  up,  altered,  repaired,  or  removed." 

For  this  purpose  a  loan  has  been  sanctioned  for  the  sum  of 
10,000/.,  and  in  consequence  many  persons  have  adopted  the 
light  who  would  under  ordinary  circumstances  doubtless  not 
have  done  so,  or  who  would  have  found  great  diflSculty  in 
providing  the  necessary  funds. 

The  arrangements  in  force  for  this  purpose  are  as  follows : — 
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Any  person  desirous  of  having  the  electric  light  installed  on 
his  premises  on  the  "hire-purchase  system"  has  to  sign  an 
undertaking  agreeing  to  pay  an  annual  sum  for  10  years,  until 
the  said  annual  payments  together  shall  amount  to  a  sum  equal 
to  the  cost  of  installation^  when  the  payments  cease  and  the 
installations  become  the  property  of  the  consumer. 

After  making  the  necessary  application,  an  estimate  is  given 
of  the  cost,  and  the  work  is  carried  out  by  the  department 
when  the  actual  cost  of  the  installation  is  ascertained.  If 
the  account  is  paid  within  twenty-eight  days,  a  special  dis- 
count is  allowed ;  if  paid  during  the  first  year  10  per  cent., 
during  the  second  year  7i  per  cent.,  during  the  third  year 
5  per  cent.,  and  during  the  fourth  year  2 J  per  cent.,  but  after 
the  fourth  year  the  whole  amount  is  charged. 

The  cost  of  installation  does  not  include  for  lamps ;  these 
are  supplied  and  charged  on  the  fir^  account  for  supply  of 
electricity ;  the  Corporation,  however,  maintain  the  fittings,  etc. 
until  the  end  of  ten  years,  or  when  paid  off. 

Motors  are  hired  out  on  fixed  charges  and  maintained  by  the 
Corporation. 

In  order  to  show  the  advantage  taken  of  this  system,  the 
Author  is  able  to  give  the  following  table,  which  shows  the 
equivalent  number  of  lamps  and  relative  percentage  of  system 
as  compared  with  the  ordinary  method  up  to  August  30, 1902. 


— 

EqniYftleiit  to 
8e.p.lamp0. 

Percent. 

Lighting    oansamers    on     Gorporatioii    <*hire- 
pmohAse  syBtem  ". . .     . . 

S944 
1148 

54*81 

Power  coosnmero  hiring  C!orporation  motora 

15-88 

Gonsomers  wiring  own  premises 

6087 
2109 

70-69 
29-31 

Total 

7196 

100-00 

In  connection  with  the  supply  of  energy  for  the  trams 
a  small  extension  has  been  made  to  the  Electric  Lighting 
Station  by  the  Author  for  the  accommodation  of  extra  cells  and 
the  erection  of  a  tramway  switchboard.  Two  additional  boilers 
are  being  erected  by  Messrs.  Babcock  and  Wilcox,  also  two 
additional  steam  turbine-driven  dynamos  by  Messrs.  Parsons 
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and  Co.,  each  machine  being  capable  of  developing  from  200  to 
250  kw.  with  condenser.  There  is  also  to  be  provided  a  High- 
field  reversible  booster  and  a  negative  booster ;  these  works  are 
being  carried  out  under  the  supervision  of  the  Borough  Electrical 
Engineer,  Mr.  J.  H.  Wray,  the  estimated  cost  being  10,000/.,  a 
loan  having  been  sanctioned  for  this  amount  for  a  period  of 
twenty-five  years. 

Tramways. 

The  tramways  in  West  Bromwich  were  constructed  in 
1882,  and  formed  part  of  the  tramway  undertaking  owned  and 
worked  by  the  South  Staffordshire  Tramway  Company,  Limited. 
Steam  power  was  introduced  in  1883. 

The  lines  have  a  total  length  of  10  miles  1  furlong 
132  yards,  and  a  route  mileage  of  5  nules  1  furlong  132  yards. 
There  are  also  single  lines  with  passing  places  in  Spon  Lane, 
and  Bromford  Lane  and  Paradise  Street,  of  a  total  length  of 
2  miles  1  furlong  156  yards,  and  a  route  of  1  mile  7  furlongs 
43  yards  owned  and  worked  by  the  Birmingham  and  Midland 
Tramway  Company,  Limited. 

Li  March  1898  a  sub-committee  of  the  Highway  Committee 
was  appointed  to  obtain  information  as  regards  the  various 
systems  of  traction,  and  to  report  to  the  Council  on  the  matter 
generally.  After  visiting  various  towns,  the  Committee  recom- 
mended the  Council  to  purchase  the  undertakings,  and  to  re- 
construct them  for  electric  traction  on  the  overhead  system. 
In  1900  the  Corporation  obtained  parliamentary  powers  to 
reconstruct,  equip  and  work  the  tramways,  and  after  due 
consideration  the  Council  decided  to  lease  the  lines  when  con- 
structed and  equipped  to  the  South  Staffordshire  Tramway 
Lessee  Company,  limited,  on  terms  agreed  upon  between  the 
Company  and  the  Corporation. 

Purchase  of  JSxisting  Lines. — ^The  Corporation  paid  for  the 
existing  lines  of  the  South  Staffordshire  Tramway  Company, 
Limited,  a  sum  of  32,000Z. ;  such  sum  included  compensation 
for  the  Company  forgoing  their  rights  to  sell  to  the  Corporation 
a  portion  of  the  whole  of  the  equipment  of  their  undertaking. 

The  Corporation  also  paid  to  the  Company  who  had  leased 
their  undertaking  to  the  Lessee  Company  a  sum  of  5381.  15^., 
compensation  for  loss  of  rent  in  respect  of  that  part  of  the  South 
Staffordshire  Tramways  situate  in  the  Borough  owing  to  the 
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Company  selling  the  lines  before  they  were  obliged  to  do  so 
under  the  terms  of  the  Provisional  Order. 

For  the  lines  owned  by  the  Birmingham  and  Midland 
Tramway  Company,  Limited,  the  Corporation  paid  the  sum 
of  5,500/. 

The  total  cost  of  purchase,  therefore,  was  38,038/.  ISs, 
After  the  purchase  had.  been  completed  the  Corporation 
instructed  the  Author  and  Mr.  Quin,  the  Consulting  Engineer, 
to  prepare  the  necessary  plans  and  specifications  for  the  recon- 
struction and  electrical  equipment  of  the  various  lines.  In 
due  course  these  were  submitted  to  the  Council  and  approved 
by  them,  and  as  part  of  the  agreement  was  that  the  Lessee 
Company  should  approve  of  the  scheme,  they  were  sub- 
mitted for  their  approval,  and  an  arrangement  was  arrived  at 
between  the  Company  and  the  Corporation  for  the  work  to  be 
carried  out  at  a  cost  not  exceeding  100,000/.  Contracts  were 
then  entered  into,  and  the  works  are  now  in  hand. 
The  following  are  the  details  of  construction : — 
Permarient  Way, — ^The  rails  are  of  the  girder  type,  6  inches 
deep,  45  feet  in  length,  weighing  97J  lbs.  to  tiie  yard,  the 
chemical  composition  being  as  follows : — 

Carbon         from*50to        *60  per  cent 

Manganese „    '80  „  1             „ 

SUioon         maximnm        *15       „ 

Phoephoms  . .        . .        . .        . .  „               *  06       „ 

Solphor       „               '05       „ 

The  rails  are  tested  for  tensile  strength :  The  requirement 
being  that  the  ultimate  tensile  strength  of  the  metal  shall  not 
be  less  than  40  tons  per  square  inch,  with  an  elongation  of  15 
per  cent,  in  a  length  of  8  inches ;  and  also  for  tupping  test  as 
follows :  six  lengths  from  each  rolling  (each  6  feet  long)  are 
taken  and  tested  in  the  following  manner :  each  is  placed  on 
supports  3  feet  apart,  and  a  weight  of  1  ton  is  allowed  to  fall 
upon  the  rail  at  its  centre  from  a  height  of  20  feet ;  under  these 
conditions  there  shall  be  no  fracture  of  the  rail. 

The  tie  bars  are  made  of  Staflfordshire  B.B.B.  iron,  1 J  inches 
by  J  inch  double  screwed. 

At  each  end  a  modified  form  of  Cooper  and  Howard-Smith's 
anchor  joint  is  used,  consisting  of  a  2- foot  6-inch  rolled  steel 
joist,  8  inches  by  6  inches,  of  a  weight  of  35  lbs.  to  the  foot,  the 
rails  being  bolted  to  this  joist  by  means  of  twelve  |-inch  steel 
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bolts  with  shaped  heads,  malleable  iron  bevel  washers,  and 
helicoid  nuts,  and  the  joint  is  embedded  in  concrete. 

In  laying  the  rails  the  joints  are  kept  as  close  as  possible, 
not  exceeding  -^  inch  in  clearance,  reliance  being  placed  upon 
the  elastic  limit  of  the  steel  and  the  strength  of  the  anchor 
joints  to  prevent  dislocation  of  the  track  or  fracture  of  rails. 

The  steel  fish-plates  are  19  inches  long  by  |  inch  thick,  the 
chemical  composition  being : — 

Garbon  *  45  to  *  55  per  cent 

ICanganese -6    ^  *9         „ 

Silicon  ..         '06  „  -1         „ 

iPhoephoniB '08  „  '1  „ 

Sulphur  not  exceeding  *  06       „ 

These  weigh  32  J  lbs.  per  pair,  and  are  bolted  to  the  rails  by  four 
1  inch  bolts  with  helicoid  nuts. 

The  points,  crossings,  and  drain  rails  are  Messrs.  Hadfield's 
Patent  Manganese  Steel,  of  designs  made  by  the  engineers. 

The  permanent  way  ia  being  carried  out  under  contract  by 
Mr.  George  Law,  of  Kidderminster;  the  existing  concrete  is 
left  in  except  in  places  where  it  is  bad  or  has  been  cut  up  for 
drainage  and  other  connections.  All  new  concrete  consists  of 
one  measure  of  cement,  two  of  sand,  and  four  of  broken  bricks, 
slag,  or  broken  concrete,  and  is  6  inches  thick.  The  new  granite 
setts  are  5-inch  Mount  Sorrell  setts ;  such  of  the  existing  setts 
as  are  suitable  are  being  redressed  and  used  again.  In  front  of 
the  Town  Hall  and  all  places  of  worship  wood  paving  is  being 
laid.  ThiB  is  of  Jarrtdi  and  American  Red  Gum,  9  inch  by 
4  inch  by  3  inch  blocks,  laid  in  the  usual  way. 

The  rails  are  bonded  with  Neptune  000  bonds,  two  to  every 
joint,  and  opposite  each  of  the  supporting  posts  (average  dis- 
tance apart  110  feet)  all  four  rails  (where  double  track  exists) 
are  cross-bonded  together  and  to  the  post ;  where  span  wire  con- 
struction holds,  the  outer  rails  of  each  track  are  taken  alternately 
to  one  of  the  supporting  poles  for  the  overhead  line. 

Electrical  Equipment. — ^The  poles  are  of  steel,  constructed  in 
three  lengths,  each  length  of  parallel  bore ;  they  are  inserted  into 
one  another  for  a  length  of  18  inches  and  then  welded ;  they  are 
tested  by  dropping  vertically  from  a  height  of  5  feet  on  hard 
ground,  and  have  to  withstand  this  test  without  fracture  of 
welding,  or  splitting  of  tubes. 

The  centre  poles  have  a  total  length  of  30  feet  6  inches,  of 
which  6  feet  is  root.    The  bottom  length  is  17  feet  long  by 
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10  inches  outside  diameter,  ^  inch  thick;  the  middle  length 
7  feet,  exclusive  of  allowance  for  welding,  8J^  inches  outside 
diameter  and  *4  inch  thick ;  and  the  top  length  6  feet  6  inches, 
exclusive  of  allowance  for  welding,  7  inches  outside  diameter 
and  *3  inch  thick.  The  strength  of  these  poles  is  such  that 
when  treated  as  a  horizontal  beam,  held  rigidly  for  6  feet  from 
the  end  of  the  larger  section,  and  with  a  weight  of  2000  lbs. 
supported  at  a  distance  of  24  inches  from  the  smaller  end,  the 
temporary  deflection  shall  not  exceed  6  inches  and  the  per- 
manent set  shall  not  exceed  ^  inch. 

Every  pole  of  this  class  is  provided  with  a  cast-iron  base- 
plate and  an  elliptical  base  (so  arranged  for  the  purpose  of  street 
lighting).  On  each  of  the  long  sides  of  the  base  are  cast  the 
coat-of-arms  of  the  Borough  and  at  each  end  a  door. 

The  bases  are  provided  with  a  bottom  plate  bolted  to  the 
base  and  pole,  and  with  space  for  cables  to  pass  through. 
Inside  the  base  at  each  end  there  are  two  vertical  ribs  with 
cored  holes  for  attaching  switch  gear. 

Each  pole  is  fitted  with  two  6  feet  by  1|  inch  solid  steel 
drawn  tubes  and  wrought-iron  scrollwork,  cast-iron  finial,  etc., 
as  shown  on  the  detail  drawing. 

The  straining  poles  have  a  total  length  of  32  feet,  of  which 
7  feet  is  root.  The  bottom  length  is  18  feet  6  inches,  13J  inch 
diameter  and  *  56  inch  thick ;  the  middle  length  5  feet  6  inches, 
exclusive  of  allowance  for  welding,  11^  inches  diameter  and 
•  43  inch  thick ;  the  top  length  8  feet,  exclusive  of  allowance  for 
welding,  10  inches  diameter  and  '37  inch  thick.  These  poles 
have  to  stand  a  strain  of  5000  lbs.,  treated  in  a  similar  manner  to 
the  centre  poles,  and  have  circular  bases,  etc.,  of  the  same  design. 

The  span  wire  poles  have  a  total  length  of  31  feet,  of  which 

6  feet  is  root ;  the  bottom  length  is  17  feet,  10  inches  outside 
diameter  and  '  65  inch  thick ;  the  middle  length  7  feet,  exclusive 
of  allowance  for  welding,  8^  inches  outside  diameter  and  -4  inch 
thick;  the  top  length  7  feet,  exclusive  of  allowance  for  welding, 

7  inches  outside  diameter  and  *3  inch  thick.  These  poles  have 
to  stand  a  strain  of  2500  lbs.,  treated  in  a  similar  manner  to 
the  centre  poles,  and  have  circular  bases,  etc.,  of  the  same  design 
as  the  others.  Each  pole  is  fitted  with  two  2  feet  6  inch  by 
1|  inch  solid  drawn  steel  tubes,  having  a  radical  depth  of  metal 
of  not  less  than  *25  inch,  and  each  screwed  at  one  end  into  a 
malleable  iron  socket  clamp  for  attachment  to  the  poles.  One 
arm  of  each  pole  is  formed  with  a  clevis  and  with  bolt  for 
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span  wire  attachment;  the  other  arm  is  provided  with  a  cast- 
iron  ornamental  finial ;  they  are  also  provided  with  wrought-iron 
scrollwork,  as  per  detaU  dmwing. 

Every  pole  is  drilled  with  two  ^  inch  holes  6  inches  below 
the  ground  level  for  the  purpose  of  electric  bonding. 

All  the  poles  and  ironwork  will  be  painted  on  completion. 

Trolley  Wire. — The  trolley  wire  is  circular  in  section  and 
equivalent  to  000  S.W.G.  The  insulators  are  of  the  type 
shown  on  details  with  gun-metal  fittings;  the  section  boxes 
are  of  special  pattern,  and  each  box  will  contain  two  of  "  Quin's  " 
patent  automatic  safety  switches,  in  order  to  cut  off  the  current 
in  case  a  trolley  wire  breaks  or  any  telephone  wires  fall  on  the 
live  trolley  wires  (for  full  description  of  this  apparatus  see  Paper 
by  Ed.  Manville,  read  at  Annual  Meeting  at  Leicester,  June  27, 
1901,  vol.  xxvii  page  239) ;  with  very  few  exceptions  the  whole 
of  the  telephone  wires  have  been  removed  from  the  tramway 
routes.     The  boxes  also  contain  telephone  apparatus. 

Cables. — The  feeding  cables  are  placed  under  the  footpaths 
in  socketed  earthenware  troughs,  with  blue  brick  covers,  the 
compound  for  filling  the  troughs  being  composed  of  dry  sand, 
Stockholm  tar  and  amber  resin,  and  the  work  of  laying  the 
cables  has  been  carried  out  departmentally  imder  the  supervision 
of  the  engineers.  The  length  of  cable  and  pilots,  eta,  is 
about  25  miles. 

Statkmbht  showing  Goer  fbb  Mile,  Double  and  Single  Tbagkb,  fob 

Bboonstbuotion  and  Eleotbioal  Equipment  of  Tbamwayb 

IN  West  Bbohwich. 


PemumeDt  Way. 

Single  Track. 

Double  Track. 

£       $.     d. 

£        «.     d. 

Baila(97ilbB.  per  yard),  concrete,  tie  bftw,  fishx 

plates^ointB,  points  and  crossinga,  paving, 
etc.    The  margins  are  paved  for  a  custanoe 

of  2  ft.  3  in.  fiom  the  rails,  and  the  space 

5,800    0    0 

12,000    0    0 

between  the  tracks  is  7  fL  for  centre  pole  | 

construction,  total  width  over  all,  double 

track  19  ft,  single  track  8  ft.  4  in J 

Bonding,  labour  and  materials       ..     *.     .. 

150    0    0 

340    0    0 

Span  Wire 

Centre  Pble 

Gonairuction. 

GonstrocUon. 

Poles,  bases  and  planting       

1,930    0    0 

1,030    0    0 

Electrical  Equipment. 

BoQteMUe. 

Gables  and  laying 

,, 

1,560    0    0 

Overhead  equipment       

•• 

660    0    0 

Note.— All  the  above  items  include  for  superintendenco.  i 
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When  the  tramways  are  reconstructed  and  electrically 
equipped,  the  Corporation  are  under  agreement  to  lease  them 
to  the  Companies  as  before  stated,  the  terms  of  which  have  been 
settled  between  the  Corporation  and  the  respective  Companies ; 
the  Companies  in  each  case  providing  the  cars  and  taking 
the  current  for  driving  them  fix)m  the  Corporation  generating 
station. 

Blue  Bbick  Paving  for  Carrugeways. 

At  the  Annual  Meeting  held  in  London  on  July  8,  1897, 
Mr.  J.  T.  Eayrs,  M.Inst.C.E.,  Past  President,  read  a  paper 
entitled,  "  Brick  Paving  for  Carriageways "  (vol.  win  p.  397). 
In  December,  1897,  one  of  the  large  makers  of  blue  bricks  in 
this  town  offered  25,000  paving  bricks  to  the  Corporation  for  the 
purpose  of  experimenting  as  to  their  suitability  for  a  carriage- 
way ;  several  other  firms  also  offered  a  quantit^^  of  special  and 
ordinary  bricks  for  the  same  purpose.  The  offers  were  accepted 
by  the  Council,  and  the  Author,  under  instructions  of  the  High- 
way Committee,  commenced  in  May,  1899,  to  lay  them  down  in 
Spon  Lane  on  the  side  of  the  tramway ;  this  road  was  chosen 
on  account  of  its  heavy  trafl&c ;  the  quantity  of  bricks  laid  was 
25,000  (9  inch  by  4J  inch  by  3  inch)  special  made,  and  2000 
(9  inch  by  5  inch  by  2J  inch)  special  made,  and  3000  (9  inch  by 
4 J  inch  by  3  inch)  ordinary  best  blue  stocks,  making  a  total  of 
30,000.  The  first  and  second  bricks  were  made  with  rounded 
nosings,  the  others  square.  In  the  opinion  of  the  Author,  the 
bricks  should  be  2  J  inches  wide. 

The  foundation  consisted  of  6  inches  of  Portland  cement 
concrete,  6  to  1.  The  bricks  were  laid  on  a  2-inch  sand  cushion 
in  straight  courses  at  right  angles  to  the  kerb,  the  bricks  being 
laid  right  up  to  the  kerb  without  any  channel  courses ;  they 
were  laid  solid  end  to  end  and  side  by  side,  without  leaving  any 
interstices.  When  the  bricks  were  laid,  and  before  any  grouting 
was  done,  the  paving  was  well  rammed  with  hand  rammers,  a 
board  being  used  for  this  purpose;  all  defective  bricks  were 
removed.  Portions  of  the  work  were  then  grouted  with  cement 
and  sand  in  the  proportions  of  3  to  1,  and  other  portions  were 
grouted  with  pitch :  in  this  case  the  pitch  was  poured  through 
a  funnel,  so  as  not  to  run  all  over  the  bricks. 

The  whole  of  the  paving  was  kept  fenced  in  for  one  week. 
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covered  with   J   inch   of  sand,  and    opened  for    traflSc  on 
June  17, 1899. 

The  cost  of  the  work,  exclusive  of  bricks,  was  as  follows : — 


Cost. 


Cost  per 
eqiurejArd. 


ExoaYsti<m  of  maoadam,  etc.     

Oonoiete  fonndatioii 

Labour,  laying,  paving       

Labour,  resetting  kerbs  and  making  good  to 
the  work 

Pitching,  labour  and  materials 

Hauling  bricks,  excavated  material  and  other 
materials 

Watching  and  sundry  items       


8    8 


d. 
0 


10  16    8 


4    0 
11    4 


15    3  11 
6    0    8 


118  13  11 


4-26 
6-44 
5-50 


0  203 

0  5-69 

0  7-71 

0  8*05 


4    9-68 


The  length  of  paving  laid  down  is  167  lin.  yards  and  width 
8  feet  6  inches;  the  total  area  being  473  square  yards;  this 
gives  a  cost  of  about  4s.  lOd.  per  square  yard  for  the  work, 
exclusive  of  the  bricks. 

A  further  area  of  178  square  yards  of  paving  was  laid  down 
in  August,  1899,  consisting  of  best  rounded  edge  blue  bricks 
and  part  of  common  blue  bricks,  at  a  cost  of  34/.  10s.  4d,,  or 
about  4ji.  per  square  yard. 

Eecords  of  the  trafific  passing  over  this  portion  of  the  road- 
way have  been  carefully  taken  between  the  hours  of  6  a.m.  and 
8  p.m.  on  the  following  dates : — 

1899  October  2nd  to  7th  inclusive 

1899  December       4th  to  9th        „ 

1900  April  2nd  to  7th        „ 
1900  August  13tii  to  18th      „ 

A  summary  of  these  returns  is  given  in  the  Appendix,  and 
it  will  be  seen  that  the  traffic  passing  over  the  paving,  and 
which  can  be  taken  as  a  fair  average,  is  not  of  a  light  character, 
but  that  the  bricks  have  had  a  severe  test. 

Blue  brick  paving  affords  a  good  foothold  for  horses,  and  is 
clean,  but  in  the  opinion  of  the  Author,  the  bricks  are  not  at  present 
made  suitable  for  roads  of  very  heavy  traffic,  and  the  cost,  as 
compared  with  granite  sett  paving,  is  against  its  adoption  in 
large  quantities. 

Digitized  by  VjOOQIC 


>F  WEST  BROMWICH 

VCE.     FRIAR  PARK. 


N^l 


N9I. 


^fc!*^*»^. 


2^^<!? 


u        O 


"  PHOTO- UTHO.**     R^  J.  KVeiieTT  «  tONt.  56.  UIDOATI  HILL.  LONDON. 


Digitized  by  LjOOQIC 


\CH 


^^ss^ 


p.^po^S-"-   ^<* 


sfi^^^ 


^fwo-ro-' 


ut**o" 


*.  t^***^ 


ft«OH». 


...^.o.*'* 


Ht*^ 


Digitized  by  VjOOQ IC 


:''< 


Digitized  by  LjOOQIC 


ROtH  DRAWING  Ns  3. 

LEVEL 


E 


3S^' 


^^^ 


-WOTO-UTHO."      •..  4.  .»«.TT  .  MM..  M.  tUO^T._^.J.L^;J^^  Jg 


S    >  J'jriUAI. 


Digitized  by  LjOOQIC 


lOMWICH 


DRAWING  Ns  4 


m 


» 


JL 


w 


isuMuiMti 


a'tff  I  'vTgc 


JJL, 


"1" 


aa 


B 


SECTION   EF. 


^^-^ 


^ 


^2:tft?:: 


ile 


•pHOTO-LITM<V     R.  J.  eVeRBTT  41  tOMt.  «•.  LUDOATB  HILU  LOMOO*^ 


'"U 


» 


Digitized  by  VjOOQI< 


ICH 


DRAWING  N^  5 


^^ 


SECTION    EF. 


at 


P^HOTII-LITHO.*'      n.  J.  KVKKITr  A  tONt,  M.   IJJ*«*T»  H1U«  UMlJ 


'OiTlzecl  by 
■MMi 


Geogle 


T  H  h   U  !..  •.-.     1  (     r 

PUBLIC  LII-:Kk 

1  lLi^l»»    f'J*jK'.)Af  U   • 

.■^. 

Digitized  by  LjOOQIC 


>MWICH 


DRAWING  Ns  7 


JLL 


^     p 


^=t=t 


Section  or  Existinc   Conduit    Shewing 

OVCRFUOW     WtlR 


!>■'-':■  ^^-:->^:^JL'>^■■:■^t?^-■a:^->V>^  •:r?!ir 


moN    OF   Conduit 


Section  OF  Bridge 
Over    Conduit 


l-i5-i 

X, 

|=rrn 
^-»  • 

pi 

r-t       

1" 

i 

♦ 

.!-^^>^  ^'l 

ik 

-  .--II 

Section  or  Twanvkrsk      Skotiow  of  Ejctcbnau  Wm-i. 
Division  VvS>ki.t. 


rHOTO-UTHO.**      R.  4    IVIflirr  h  tONt.  60,  UIOAATI  MILL.  iONOON. 


Digitized  by  LjOOQIC 


WICH 


DRAWING  NS8. 


TTT^ 


TT 


5?£ 


i-*>»,-  -+) 


\ 


I...-1'  V, 


tM-BOARO. 


Plan  of  Channei-  Iron 
FuLi.  Size 


%r.^f^ 


Digitized  by  VjOO^  IC 


Digitized  by  LjOOQIC 


WICH 


DRAWING  Ns  9 


>|/.A  \^*W^^  ^    ..   ^ 


t  '  -''  *    T<\  -  « 


or  Fecdino  Pipe 


Plan 


^ 


r 


Shewing  Ventilation 


LFFLUCNT   Drain 


Digitized  by  Kj^  30QIC 


PHOTO-LITNO."     R.  J.  ■VBRtTT  «  tONS.  M.   LUDOATB  HILU   LONDON. 


Digitized  by  LjOOQIC 


WICH_ 


A  DCi««<or»  AM  1C£. 


** PHOTO- LITHO."      R.  4.   ■VMITT  A  tONS.  00.   LUDOATI  HILL.  LOMDON. 


ri   HILL.  LOMDON.  t 

Digitized  by  LjOOQIC 


1 


Digitized  by  LjOOQIC 


Digitized  by  VjOOQIC 


TM I  ntrr—i  m  m  gi<.-» — i"-'^^. 


THi.  ,,.. 


t  IU^.a^    f   '     ^yj/ki",/'. 


Digitized  by  LjOOQIC 


ROMWICH 


NM2 


i-j — (p ^H-k^ ^ 


M»»»    09*0» 


.  i»«'^ 


]^-rk^.4c-|r^-)7— V|:l: 


=^^EF 


-t f 


-iu: 


**^*'''*^4=^ 


jU-l-L- .J-.jL.rr>lT Tfr,-: 


^ 


fm 


I^ 


^FCTIQMCH— 


A  J>CrMeof«t.  A.M.I.C.E. 
RCOBin.MJ.£X  MJJ^E.. 

CoHMUltin^  £l»«t^«Mi  ZB^MMr. 


PHOTO- UTHO.*;      R.  4.  ■VIIIITT  «  tOMt. 


•^i^«!?^^  "'"^ 


Digitized  by  LjOOQIC 


BROMWICH       NS|4 


i  dim.   «  %  tUttk. 


7'  oulfcidt  Aa.JitrWi^ck. 


-6-6- 


i-e_H 


4 


I'cutaid*  dUo.K»Hiic|c. 


6  0" 


Alkmrf   O.  C.'«»f*r««  A.mj.C.E 
R^hmrt   C.  Qui,*    M.ie.E.     M.I.M.k 


)T0-UTHO.**      R.  4,   IVmiTT  «  tON8,  M.   LUDQATI   HILU  LOMDON. 


Digitized  by  VjOOQIC 


Digitized  by  LjOOQIC 


BROMWICH 


NS|5 


CS^ 


B.- 


ROOM 


i. U       I,    -J_J^J__^L\ 


~'aZ.J(^-*r*^- 


Digitized  by  VjOOQK 


"  PHOTO- UTHO/'     R.  4.  ■VmiTT  *  SONS.  B4,   UIO«ATI   HILU  LONDON. 


t   ^    ••^*- 


Digitized  by  LjOOQIC 


ITONICIPia  WOBK  IN  WIST  BBOHWIGH. 


65 


|o  2  ©  o  g  o 

^o  e«  00  09  iH  o 

<^0  O  00  <D  00  00 

is  S  S  3  s  s 


CO 


o  o  o  o  o 

o  o  eo  e«  00 

iH  09  t«  lO  00 

lO  lO  09  00  fH 


o 
o 


II 


09     ^ 

00     00 


09 
00 


iisai 


8  3  iS  S  &  S 


ll 


S  3  9  S  S  S 


g 


3  S  ^  $  S 


S  &  S  SS  S  S 


"^  s  9  s  a  s 


8 


II 


A    A    09    00    0> 


So 


<D    ^    O    00    A    00 
•-H    00    Ol  pk    i-H 


m\ 


m  S  S  S  ^  3 


s  s  &  s  9  9 


S  S  5  2  8 


S 


00    00    0>    00     00    ^ 


i^l 


<D   t«  00   09   t«   eo 


s  S  3  s  s  s 


00    0>    09     iH    09     (o 


8    O     00    00     A 
1^    1^    ^4 


s 


CO    ^     ^     0> 


s 


lO    ^    iH    <D    A    lO 


5^8 


I 


09     iH    Ud    00    09    09 


8 


00 

S      C     fi     s     s     s 


00 

^       S       C       fi      2       C 

a 

CO 


09    00    ^    lO    CO    (<- 


vH^        S      S       S       S      « 


£ 


r 


^  o  CO  (<-  00  a» 


ll 


S§    c 


S       S       fi       « 


5 

1^ 


Digitized  by  VjOOQIC 


66 


MUNICIPAL  WOKK  IN  WEST  BBOMWICH. 


o 

J 


M 


I 

1 


^1 


£ 


HI 


li 


mi 


hi 


11^ 

W    8 


rf  •     •     •     • 

I '  '  '     s 


o 
eo 


S  S  $  8  S  S 


SS  S  6  $  S  3 


g 


09   M   00   <D   eo 
09   00   eo  0)   00 


g  g  S  8  S  S 


S  $  S  3  S 


8  5;  3 


S  S3  Si  s  s  s 


8)  S  S  $ 


CO    ^    O    09     ^     ^ 


lO    A    CD    pH    A 


3  S  S  S 


8 


00    04     Ud    04     00    0> 


ud  e«   00   <D  04   ^ 


s 


lO     «     lO     fH    O    lO 


00     ^     09 


s  s  s  s  &  s 


S  S  :S  &  €  S 


00 

3        S      C       fi      t      K 

i 


04 

00 

^       S      «       «      B 

6 

CO 


^09     00    <^     to    CD     t« 
}  S«      S      £      r      S      S 


s  - 

p 


CO    ^    U)    CD    t«    00 


^H  &      K      ft       C      t      C 


Digitized  by  LjOOQIC 


MUNICIPAL  WOBK  IN  WSST  BBOMWICH. 


67 


The  particulars  given  in  the  preceding  Tables  are  briefly 
summarised  as  follows : — 


DMA. 

Touawdgbt 

ATerage 

Avenge 

perTtfdwktth 
ofpeTtof. 

ATenge  weight 
per  annum  per 
jwd  width  of 

(SMTdejeoT 
Uhom). 

1899 
October2to7     .. 
Deoember  4  to  9  .. 

1900 
April2to7..     .. 
August  13  to  18  .. 

tOM. 

2,664 
2,160 

2,057 
8,092 

tOM. 

444 

860 

848 

515 

156*9 
127*2 

121*2 

182 

tOM. 

47,070 
88,160 

86,860 
54,600 

Average 

2,493 

415 

146*8 

44,047 

Abchitbctubal  Works. 

Description  of  Alteration  and  Enlargement  of  Public  Baths. — 
The  Public  Baths  have  undergone  a  considerable  alteration 
and  enlargement.  The  old  Superintendent's  house  and  the 
whole  of  the  original  front  elevation  have  been  pulled  down, 
including  the  first  and  second  class  ladies'  slipper  baths,  etc., 
and  the  new  front  has  been  brought  to  the  street  line.  The 
first  class  swimming  bath  has  been  entirely  remodelled,  being 
now  28  feet  longer — ^the  bath  itself  25  feet  longer,  which  has 
made  it  75  feet  by  30  feet  The  bath  has  been  relined  with 
best  white  glazed  bricks ;  the  roof  has  been  taken  off  and  the 
building  rsdsed  6  feet ;  part  of  the  old  roof  is  refixed,  with  a 
new  match-boarded  ceiling  in  place  of  the  old  plastered  one. 
The  old  lantern,  which  was  decayed,  has  been  replaced  with  a 
new  one,  with  more  light  and  ventilation,  and  the  sides  of  the 
lantern,  the  whole  length,  are  made  to  open,  and  the  roof  has 
been  covered  with  patent  glazing.  The  old  dressing  boxes  have 
been  repaired  and  improved,  and  a  gallery  put  all  round  the 
bath  over  the  boxes  6  feet  wide,  carried  on  cast-iron  columns 
and  brackets,  with  cast-iron  balustered  railing  and  oak  hand- 
rail Two  staircases  are  provided,  and  special  exits  for  use  at 
gala  and  swimming  sports.  The  walls  of  the  swimming  bath 
are  plastered  and  coloured  in  distemper.    A  dressing-room  has 
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been  provided  at  the  comer  of  Lombard  Street  West  and 
Edward  Street  for  use  by  the  Swimming  Club.  The  lavatory 
accommodation  has  been  removed  and  placed  on  side  of  bath, 
frontiog  Edward  Street.  The  entrances  and  pay-office  occupy 
the  space  where  the  old  house  stood ;  there  is  an  entrance  for 
women  and  one  for  men,  with  a  pay-office  in  the  middle ;  these 
are  all  lighted  by  a  lantern  light.  Waiting-rooms  are  provided 
at  each  entrance.  The  second  class  swimming  bath  has  been  con- 
siderably improved.  All  the  glazed  lining  to  the  bath,  which  was 
worn  badly,  has  been  cut  out  and  new  white  glazed  bricks  in- 
serted. The  ceUing,  which  was  plastered,  has  been  boarded  and 
painted.  The  old  lantern,  which  was  decayed,  has  been  replaced 
with  a  new  one,  similar  to  the  first  class  swimming  bath ;  new 
lavatory  accommodation  is  provided  at  the  rear.  The  walls 
roimd  the  bath  have  been  match-boarded  above  seats  and 
painted,  and  the  walls  above  coloured.  Kew  ladies'  slipper 
baths  are  provided  in  &ont  of  the  second  class  swimming  bath 
and  fronting  Lombard  Street  West,  namely,  three  for  first  class 
and  three  for  second  class,  each  9  feet  by  8  feet  These  baths 
are  lighted  with  a  lantern,  similar  to  the  swimming  baths ;  the 
walls  are  plastered  in  adamant  and  coloured.  The  divisions  of 
the  baths  are  made  of  pitch-pine  &aming,  stained  and  varnished. 
At  the  side  of  the  slipper  baths  dressing-boxes  are  provided, 
which  can  either  be  used  by  the  men  or  the  women  when  using 
the  second  class  bath. 

The  materials  used  for  the  front  elevation  are  King's  best 
red  and  bufT  facing  bricks  and  best  Hollington  stone  dressings. 

An  Engineer's  house  has  been  provided  at  the  rear  of  the 
baths,  and  consists  of  parlour,  living  room  and  scullery,  with 
three  bedrooms. 

The  contract  for  the  building  was  let  to  Messrs.  B.  and  £. 
Woodward,  of  West  Bromwich,  and  was  executed  in  a  good  and 
substantial  manner  at  a  cost  of  4232/.  lis.  4d. 


New  Police  Buildings  and  Beading  Boom,  Hill  Top. 

These  buildings  have  been  erected  to  fill  a  long-felt  want  in 
the  Hill  Top  district. 

It  was  originally  the  Council's  idea  to  convert  an  old  family 
mansion,  known  as  Meyrick  House,  into  public  buildings,  but 
owing'  to  its  being  in  such  a  dilapidated  condition  through 
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mining  operations,  and  the  cost  of  converting  it  so  much  more 
than  anticipated,  the  Council  imanimously  decided,  on  the  recom- 
mendation of  the  Author,  to  pull  down  the  old  house  and  erect 
new  buildings. 

The  accommodation  required  in  the  new  buildings  was :  a 
public  reading  room  and  house  for  the  park  keeper  (who  was  also 
to  act  as  caretaker  to  reading  room),  police  premises  with  charge 
office,  two  cells,  sergeant's  house,  and  accommodation  for  four 
single  constables.    A  branch  fire  station  was  also  to  be  provided. 

The  new  buildings,  which  are  partly  Classic  in  style  and  stand 
on  an  elevated  and  attractive  site,  have  been  designed  principally 
in  three  separate  blocks  grouped  together  symmetrically  in  one. 
The  reading  room  and  sergeant's  house  are  at  each  end  of  the 
building,  with  two  main  entrances  in  centre,  one  for  reading 
room  and  caretaker  and  the  other  for  police  premises;  the 
entrance  to  the  sergeant's  house  being  on  the  side.  The  reading 
room  entrance  has  an  attractive  portico  with  seats  for  the  use 
of  the  public  The  centre  feature  of  elevation  is  designed  with 
a  gable,  and  has  a  clock  in  the  centre  which  was  subscribed  for 
by  the  publia 

No.  1  Block  consists  of  reading  room,  26  feet  by  22  feet 
6  inches,  and  magazine  room  opposite,  14  feet  6  inches  by 
13  feet,  with  lavatory  accommodation.  The  reading  room  is 
heated  with  hot  water  on  the  low  pressure  sjrstem.  At  the  rear 
is  accommodation  for  a  caretaker  and  park  keeper,  and  consists 
of  living  room,  scullery  with  yard  and  necessary  outbuildings, 
and  three  good  bedrooms  on  the  first  floor  facing  main  road. 

No.  2  Block  consists  of  charge  office,  18  feet  9  inches  by 
16  feet,  two  cells,  13  feet  by  7  feet,  prisoner's  yard  and  lava- 
tory accommodation.  In  connection  with  the  Block,  on  the 
first  floor  is  accommodation  for  four  single  constables  overlook- 
ing the  park,  and  consists  of  living  room,  bedroom,  bathroom 
with  separate  lockers,  and  clothes  room. 

No.  3  Block  consists  of  sergeant's  house  (which  is  connected 
to  charge  office),  and  includes  parlour,  living  room,  scullery 
with  pantry,  yard  and  outbuildings  at  rear,  and  three  large 
bedrooms  on  first  floor  facing  the  main  road.  At  the  rear  and 
adjoining  sergeant's  house  yard  is  a  fire  engine  house,  15  feet 
by  13  feet,  and  tool  house,  13  feet  by  10  feet  9  inches.  There 
are  also  three  latrines  for  men  and  three  for  women  in  connec- 
tion with  the  park  at  the  rear  of  the  prisoners'  yard. 
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The  materials  used  in  the  front  elevation  are  King's  best 
facing  bricks  and  best  fine  Hollington  stone  dressings.  English 
oak  framing  is  used  in  gables  and  centre  feature  above  first 
floor,  with  solid  oak  cornices  and  copings ;  all  the  other  eleva- 
tions are  faced  with  best  local  facings.  The  whole  of  the  roofs 
are  covered  with  Lewis's  best  red  tiles. 

The  contract  for  the  buildings  was  let  to  Messrs.  Henry 
Smith  and  Son,  of  West  Bromwich,  and  was  carried  out  at  a  cost 
of  3,478/.  18s.  2d.  Both  these  buildings  have  been  erected 
from  plans  and  under  the  superintendence  of  the  Author,  ably 
assisted  by  Mr.  F.  Woodward  (Surveyor  of  Stourbridge),  at  that 
time  architectural  assistant. 

Besides  the  above  mentioned  architectural  and  other  works 
carried  out  during  the  past  five  years,  the  following  smaller 
buildings,  etc.,  have  been  executed  from  plans  and  under  the 
supervision  of  the  Author : — 

£ 

Additions  to  teohnioal  institate 1^80 

Additions  to  administration  block  and  lodge  at  hoBpital   ..  731 

Laying  ont  two  parks  ftom  plans  prepared  by  Mr.  J.  T.EayiB  8,500 

Two  bandstands 400 

Beading  room  and  lodge,  etc,  Kenriok  Park  (in  conrse  of 

erection) 1,031 

Extension  of  sewers 1,600 

£8,642 

There  are  various  other  smaller  works,  besides  the  preparation 
of  plans  and  details  for  the  conversion  of  the  free  library  into 
additional  office  accommodation,  and  the  conversion  of  the 
market  haU  into  a  free  library,  for  which  a  provisional  order 
has  been  obtained.  The  estimated  cost  of  this  work  was 
6,500/.,  exclusive  of  furniture  and  fittings,  but  for  many  reasons 
it  has  been  postponed  for  the  present. 

The  Author  desires  to  place  upon  record  the  assistance  so 
ably  rendered  him  at  all  times  by  Mr.  D.  Ellison,  the  Assistant 
Borough  Surveyor,  and  every  member  of  his  staflt 


The  Secretary  then  read  the  foUamng  eommunication  on  the 
paper  which  had  been  received  from  Mr.  R.  0.  Quin,  ConsiUting 
Electrical  Engineer ^  who  wa^  unable  to  attend  the  rneeting* 

Mr.  Greatorex  has  very  fully  treated  the  subject  of  electric 
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lightmg  and  tramways,  and  there  remains  very  little  for  me  to 
add.  It  will  be  noticed  that  the  whole  of  the  machinery  in- 
stalled at  the  generating  station  is  capable  of  being  used  either 
for  traction  or  lighting.  There  is  therefore  considerable  economy 
in  stand-by  plant.  The  system  of  honse  purchase  wiring  is,  I 
believe,  new  and  it  certainly  is  successful,  as  the  Table  on  page  57 
shows.  It  ensures  to  the  consumer  sound  work,  with  good 
materials,  at  a  fiEdr  price.  There  are  several  points  in  connec* 
tion  with  the  tramway  construction  which  vary  from  standard 
practice.  In  the  first  place,  no  expansion  is  allowed  for  in  the 
rails.  The  joints  are  made  by  girders  bolted  to  the  bottom 
flange  of  the  rails,  and  embedded  in  concrete,  as  well  as  the 
usual  fish-plate  joint.  Kow,  the  coefficient  of  linear  expansion 
of  steel  is  approximately  '0000066.  K  then  we  allow  for  a 
variation  of  temperature  of  60"^  Fahr.  in  either  direction  the 
firee  contraction  and  expansion  would  be  *  00033  of  its  length, 
which  is  equivalent  to  11,990  lbs.  per  square  inch,  tension  or 
compression.  This  gives  us  a  safety  factor  of  certainly  not  less 
than  three  of  the  elastic  limit  of  steeL  K,  therefore,  we  anchor 
the  rails  with  anchors  of  sufficient  strength  to  withstand  these 
stresses,  it  is  obvious  that  the  action  arising  from  variation  of 
temperature  will  consist  solely  of  a  safe  molecular  action,  well 
within  its  elastic  limits.  Further,  it  must  be  borne  in  mind 
that  open  joints  left  for  expansion  mean  hammering  of  car- 
wheels,  and  there  is  nothing  more  certain  in  tramway  practice 
than  that  the  life  of  the  rails  is  limited  by  the  life  of  the  joints. 
The  only  conclusion  to  come  to  is  that  facilities  for  expansion 
of  rails  are  uncalled  for,  and  that  it  is  both  detrimental  to  the 
life  of  the  rails  and  rolling  stock.  While  I  have  endeavoured 
to  prove  that  the  expansion  of  tramway  rails  due  to  tempera- 
ture variation  is  negligible,  I  have  on  the  other  hand  to  point 
out  that  this  temperature  variation  is  a  very  important  factor 
in  connection  with  the  overhead  line,  and  the  consequent  stresses 
upon  the  supporting  poles.  K  we  take  a  single  span  of  40  yardb 
of  trolley  wire  of  000  gauge,  erected  when  the  temperature  of 
the  atmosphere  was  60"  Fahr.,  and  allow  a  sag  of  nearly  19  inches, 
we  have  a  stress  upon  the  supporting  poles  of  about  400  lbs. 
K  this  wire  be  not  used,  and  therefore  neither  stretched  nor 
worn  by  the  troUey  wheels,  and  the  temperature  of  the  atmo- 
sphere feU  to  20""  Fahr.,  the  tension  on  the  trolley  line  and  its 
supports  would  immediately  rise  to  2000  lbs.,  the  sag  being 
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reduced  to  rather  less  than  4  inches.  To  my  mind  nothing 
looks  worse  and  does  more  harm  to  the  industry  than  an  over- 
head system  erected  with  slack  wires  and  bent  poles.  On  the 
other  hand  the  system  should  be  constructed  with  due  r^ard 
to  the  stresses  to  be  borne.  It  is  perfectly  obvious  that  we 
must  look  to  a  maximum  stress  of  not  less  than  2000  lbs.  on 
the  trolley  wire,  and  it  does  not  need  a  great  amount  of  engi- 
neering skill  to  find  the  stresses  upon  poles^  more  particularly 
on  curves.  The  diagram  attached  to  these  notes  shows  within 
the  limits  of  20^  to  90^  Fahr.  the  variation  of  sag  and  tension 
on  a  40  yards'  span  of  this  trolley  wire.  The  question  which  I 
should  like  you  to  consider  is  how  many  inches  you  would 
permit  your  poles  to  be  bent  firom  the  straight  line  under  nor- 
mal conditions  before  you  considered  the  poles  an  eyesore,  and 
I  would  also  ask  you  not  to  confuse  in  your  minds  the  usual 
specification  for  poles,  in  which  a  certain  number  of  pounds 
tension  is  to  give  something  like  5  or  6  inches  deflection.  It  is 
of  course  advisable  to  test  your  poles  well  up  to  their  elastic 
limits  but  you  have  to  consider  an  entirely  different  set  of 
figures  for  normal  stresses  than  these  test  figures.  Supporting 
poles  should  not  under  normal  conditions  of  stress  vary  so  much 
from  the  straight  line  as  to  be  noticeable  to  the  casual  eye. 


DISCUSSION. 

Mr.  J.  Price  :  I  beg  to  propose  a  hearty  vote  of  thanks  to 
Mr.  Gieatorex  for  his  very  valuable  and  instructive  paper.  I 
notice  a  reference  in  the  paper  to  the  fact  that  manufac- 
turers' liquid  refuse,  or  rather  the  acid  portion  of  it,  is  not 
allowed  to  discharge  into  the  sewers.  In  my  opinion  it  is 
policy  on  the  part  of  a  corporation  to  assist  the  trader,  but  the 
trader,  on  his  part,  must  also  assist  the  corporation  in  dealing 
with  his  refuse,  and  must  not  send  neat,  or  nearly  neat,  acid 
into  the  sewers.  I  have  no  doubt  Mr.  Greatorex  will  tell  us 
what  means  of  inspection — ^it  all  depends  upon  inspection — he 
has  to  prevent  this  acid  waste  entering  the  sewers.  What 
means  have  been  taken  for  determining  the  storm-overflow  ?  is 
it  taken  as  six  times  the  water  supply,  or  is  it  the  so-called 
dry-weather  flow  of  the  sewage  ?    I  see,  with  respect  to  the 
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municipal  supply  of  electricity,  that  the  charges  are  extremely 
low,  and  that  the  Corporation  have  met  with  a  loss.  I  can 
quite  understand,  with  the  introduction  of  a  new  system  of 
lighting  like  this,  you  must  encourage  the  public  to  take  the 
electric  light  to  begin  with,  even  if  you  have  to  raise  the  price 
afterwards  to  make  it  pay.  If  you  do  charge  too  low  a  price,  a 
certain  number  of  ratepayers  are  receiving  a  subsidy  at  the 
expense  of  the  general  body  of  ratepayers.  Passing  to  the 
tramways,  I  notice  a  departure  from  recent  practice.  The 
depth  of  the  rail  used  is  given  as  6  inches.  I  should  like  to 
know  why  that  depth  of  rail  has  been  selected,  beoause  if  you 
take  the  relative  strength  as  between  a  rail  of  6  inches  and  one 
of  7  inches,  it  is  as  216  to  343.  I  have  not  adopted  the  system 
of  testing  l^e  rails  which  is  current  here.  When  you  specify 
for  a  rail  with  *60  of  carbon,  you  get  a  rail  extremely  brittle. 
It  is  very  hard,  and  will  stand  wear  very  well;  but  if  you  drop 
it  from  a  lorry  to  the  ground  you  must  not  be  surprised  if  it 
breaks  in  two.  Therefore,  I  have  not  thought  it  advisable  to 
make  any  drop  test  in  any  rails  I  have  used. 

Mr.  J.  T.  Eatss  :  I  rise  with  pleasure  to  second  the  vote  of 
thanks.  There  are  one  'or  two  items  which  Mr.  Greatorex  has 
not  given  you.  The  population  of  West  Bromwich  at  the  present 
time  is  65,000,  and  the  area  about  5700  acres.  The  approxi- 
mate length  of  sewers  is  60  miles.  At  the  present  time  the 
low-level  outfall  sewer — about  3  feet  in  diameter — ^in  which 
there  is  probably  a  dip  of  4  feet  or  5  feet  caused  by  mining 
subsidence,  has  caused  no  trouble  or  inconvenience  to  the  flow 
of  the  sewage,  nor  has  it  been  cleaned  out  to  my  knowledge 
since  it  was  Icdd  some  eighteen  years  ago.  With  r^ard  to  the 
high-level  sewer,  I  should  like  to  mention  that  it  is  con- 
structed as  a  hydraulic  main*  The  length  is  over  2000  yards> 
and  it  has  a  faU  of  1  in  310.  There  aie  several  depressions  in 
it — ^the  greatest  depression  between  the  outfall  and  the  lowest 
point  is  35  feet.  On  this  main  there  is  only  one  air  valve. 
The  main  is  24  inches  in  diameter,  and  serves  a  population 
of  28,000  or  29,000.  This  main  has  never  been  cleaned, 
and  it  has  always  acted  satisfactorily  as  an  inverted  syphon. 
That  saved  the  CJorporation  the  expense  of  pumping,  which 
meant  a  considerable  item  in  annual  charges.  The  main 
is  much  too  large  for  the  present  population,  and  there- 
fore the  velocity  is  very  much  reduced.     The  result  of  this 
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is  that  septic  action  is  set  up  in  the  main,  and,  as  you  will 
probably  see,  at  the  outfall  the  sewage  is  in  a  septic  condition 
when  it  reaches  the  farm.  The  discharge  of  manufacturers' 
refuse  into  the  sewers  is  a  most  important  point  in  a  district 
like  this.  In  West  Bromwich,  strong  efforts  were  made  by 
manufacturers  to  secure  a  connection  with  the  sewers,  but  the 
Corporation  stood  very  firm  on  the  point,  and  would  not  allow 
them  to  be  made.  Although  facilities  should  be  given  to  manu- 
fiEu^turers,  it  should  be  with  such  restrictions  that  there  would 
be  no  fear  of  damage  to  the  sewers.  In  West  Bromwich  there 
are  a  great  many  iron  sewers.  The  effect  of  pouring  in  salts  of 
iron  and  muriatic  or  sulphuric  add  from  galvanizing  works, 
would  be  quite  destructive  to  iron  pipes,  as  well  as  to  cement 
and  lime. 

Mr.  J.  Lemon  :  I  think  the  Corporation  of  West  Bromwich 
made  a  mistake  when  they  reduced  the  price  of  the  electric 
light  from  6d,  to  4^.  per  unit,  because  the  effect  of  it  was  to 
throw  a  deficit  upon  the  rates.  I  think  all  municipal  imder- 
takings  should  be  carried  out  on  commercial  lines  only.  You 
should  charge  a  fair  price,  and  6d.  per  unit  is  a  very  fair  price 
indeed.  I  must  congratulate  the  Corporation  upon  the  great 
step  they  have  taken  in  getting  a  loan  of  10,000/.,  and  fitting 
up  the  houses  with  the  electric  light.  That  has  been  a  means 
of  getting  the  electric  light  introduced  into  houses  where  it 
otherwise  would  not  be.  I  should  like  to  say  a  word  about  the 
discharge  of  adds  into  the  sewers.  Happily  in  the  South  of 
England  we  are  not  troubled  with  that  dMculty.  I  think  it  is 
wrong  in  principle  to  discharge  adds  into  the  sewers,  and  I  hope 
the  Corporation  will  stand  firm  and  keep  them  out.  That  is 
being  done  in  the  Mersey  and  Irwell  watershed,  and  it  ought 
to  be  done  in  West  Bromwich.  It  is  not  fair  to  the  ratepayers, 
who  have  to  maintain  the  sew^s  in  a  high  state  of  ef^iency,  to 
have  these  adds  turned  into  the  sewers.  The  traders  ought  to 
treat  their  own  waste  liquor ;  they  can  do  it ;  and  they  ought  to 
do  it  for  themselves. 

The  President  :  I  should  like  Mr.  Greatorex  to  give  us  the 
rateable  value  of  the  borough,  and  the  area  of  the  bacteria  beds 
at  the  sewage  works.  As  far  as  I  can  make  out  from  the 
figures  given  in  the  paper,  the  beds  work  out  at  something 
under  5  acres. 

Mr.  A.  J.  Dickinson  :  What  percentage  of  oapadty  is  lost 
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by  ihe  filling  up  of  the  bacteria  beds  ?  I  should  also  like  to  know 
if  you  find  where  you  put  the  purified  effluent  on  the  land,  that 
it  afifects  the  cropping  capacity  ? 

Mr.  Greatorex  :  The  figures  are  given  in  the  paper.  It  is, 
on  the  average,  about  43  per  cent.  The  original  capacity  of  the 
low-level  coarse  bed  on  October  3, 1899,  was  52,500  gallons, 
and  on  October  29, 1900,  29,455  gallons,  a  loss  of  43-90  per 
cent.  In  the  paper,  I  attribute  the  high  percentage  of  loss  to 
passing  the  raw  sewage  into  the  bed.  I  have  had  no  detritus 
tanks  at  work.  As  to  cropping  capacity,  no.  You  still  have 
the  value  of  the  sewage  in  the  effluent  as  a  manurial  agent. 

Mr.  A.  EL  Campbell  :  Where  do  you  take  the  temperature 
of  the  bed  ? 

Mr.  Greatorex  :  At  the  bottom  of  the  bed.  An  earthenware 
pipe  is  fitted  in  the  beds,  and  the  man  drops  the  instrument  to 
the  bottom.  We  have  not  had  the  slightest  difficully  in  the 
coldest  weather  with  the  beds. 

Mr.  A.  H.  Campbell:  What  are  the  estimated  working 
expenses  of  the  scheme  ? 

Mr.  Greatorex:  The  working  expenses  of  this  scheme, 
capable  of  treating  1,200,000  gallons  a  day,  will  be  two  men, 
costing  130/.  a  year.  I  contend  we  need  not  put  our  effluent  on 
the  land  at  alL  Therefore,  130/.  a  year  is  the  working  expense. 
I  estimate  that  to  treat  t^e  sewage  by  chemical  precipitation 
would  cost  about  1500/.  a  year  in  working  expenses,  so  we 
repay  the  whole  of  the  capital  cost  by  the  saving  in  working 
expenses. 

Mr.  T.  E.  Smith:  As  to  the  septic  tank,  I  suppose  you 
expect  to  get  a  scum  to  cover  the  top  of  the  septic  tank.  In 
times  gone  by  one  has  heard  a  good  deal  about  the  value  of 
having  a  scum  form  on  these  tanks.  When  at  Manchester  the 
other  week,  I  visited  the  works  there,  and  I  found  there  was  no 
scimi  on  the  septic  tanks.  I  asked  about  it,  and  was  told  that 
from  time  to  time  a  scum  had  formed,  but  was  broken  up  by 
the  weather.  I  afterwards  put  a  question  to  Mr.  Fowler,  the 
chemist,  but  he  did  not  seem  to  attach  any  great  value  to  the 
forming  of  a  scum.  I  notice  that  Mr.  Greatorex  says  that  the 
sewage  is  rather  dilute.  As  the  population  of  West  Bromwich 
is  65,000,  it  works  out  at  20  gallons  per  head  per  day,  which 
would  not  be  a  dilute  sewage. 

Mr.  G.  W.  Lacey  :  I  have  just  been  collecting  and  tabulating 
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some  information  as  to  the  septic  and  bacteria  process  carried  on 
in  various  towns,  and  one  cannot  help  being  struck  by  the 
difficulties  which  all  have  met  with  from  the  sludging  up  and 
decreased  capacity  of  the  primary  beds.  The  general  opinion 
of  engineers  is  that  a  hard  refractory  material  is  the  best  for 
filling  the  primary  beds.  My  own  beds  are  filled  with  cinders* 
and  we  have  been  in  a  difficulty  owing  to  their  decreased  capa- 
city. I  take  it  that  what  Mr.  Greatorex  has  referred  to  as  ashes 
is  a  clinker,  and  I  should  say  that  would  hardly  have  the  same 
tendency  to  break  down  as  a  cinder. 

Mr.  Greatobex  :  It  is  a  clinker  from  the  gasworks.  The 
material  has  been  thoroughly  tested  and  analysed.  It  has  been 
tested  with  the  sewage  in  a  small  experimental  tank,  and  it  has 
been  tested  in  the  laboratory  by  the  constant  dropping  of  water 
on  it  for  three  months  to  see  if  it  breaks  up.  It  has  stood  both 
tests  welL 

Mr.  J.  S.  Pickering  :  There  is  one  matter  Mr.  Greatorex 
has  not  been  so  thorough  in,  that  is  in  his  experiments  on  the 
capacities  of  the  beds.  He  appears  to  have  left  off  the  experi- 
ments just  when  they  were  becwning  most  interesting.  I  notice 
Mr.  Greatorex  proposes  to  put  down  an  area  of  about  3  acres  of 
coarse  bacteria  beds,  and  that  his  dry-weather  flow  is  something 
like  1,200,000  gallons  per  day.  He  proposes,  in  addition,  to 
treat  an  equal  volume  of  storm  water  on  the  beds,  bringing  up 
the  total  quantity  to  be  treated  on  the  coarse  beds  to  2,400,000 
gallons  a  day.  I  am  extremely  doubtful  as  to  the  results.  I 
do  not  think  it  possible  to  treat  this  quantity  of  sewage  and 
storm-water  on  3  acres  of  beds.  On  the  low  level  there  is  a 
total  area  of  coarse  and  fine  beds  of  14,400  yards,  which  is  said 
to  be  capable  of  treating  1,600,000  gallons,  and  on  the  high 
level,  6,000  square  yards  of  coarse  beds,  stated  to  be  capable  of 
treating  1,440,000  gallons.  I  think  this  is  a  little  misleading, 
as  these  figures  give  the  liquid  capacity  of  the  beds  when  new, 
and  which  is  only  their  treating  capacity  for  a  very  short  time. 
The  experiments  conducted  by  Mr.  Greatorex  prove  that  these 
flgures  could  not  be  calculated  upon  as  the  working  capacity  of 
the  beds.  The  reduction  of  43*77  per  cent,  in  capacity  in  the 
coarse  beds,  shown  in  the  paper,  would  mean  that  the  original 
capacity  has  been  reduced  to  about  half  a  miUion  gallons  per  acre 
per  twenty-four  hours  after  eighteen  months'  working,  assuming 
the  beds  to  be  charged  three  times  a  day.    I  am  sorry  Mr. 
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Greatorox  has  not  canned  the  experiments  further,  and  shown 
the  capacities  of  the  beds  for  a  farther  twelve  months.  I  think 
the  silting  up  is  gradually  increasing.  No  one  has  brought 
figures  to  prove  the  statement,  although  it  has  often  been  made, 
that  there  is  a  period  in  the  lil'e  of  the  beds  when  the  silting  up 
actually  ceases.  Those  who  have  the  management  of  bacteria 
beds  will  have  to  recognise  the  necessity  which  wUl  arise  sooner 
or  later  of  renewing  or  sifting  the  material  of  which  the  beds 
are  composed.  I  do  not  think  that  it  is  a  serious  disadvantage, 
because  the  working  expenses  are  so  much  less  than  in  other 
systems  that  one  can  afford  to  put  by  a  sum  of  money  to  meet 
the  contingency.  In  my  own  case  the  adoption  of  the  bacterial 
process  of  purification  has  resulted  in  a  saving  of  about  2,000/. 
per  annum  in  working  expenses  over  the  old  chemical  treatment, 
and  I  have  recommended  that  100/.  per  annum  should  be  put 
aside  so  that  in  a  few  years  we  shall  be  able  to  use  the  reserve 
fund  in  resifting  or  replacing  the  material  as  may  be  necessaiy, 
and  there  will  not  be  in  any  one  year  a  heavy  burden  on  the 
rates.  I  should  like  to  ask  Mr.  Greatorex  how  he  proposes  to 
deal  with  the  sludge  after  intercepting  it  in  his  tanks.  The 
sludge  becomes  a  very  great  nuisance,  and  if  not  properly  dealt 
with  it  is  a  question  which  requires  veiy  caieful  thinking  out. 

Mr.  J.  Lemon  :  I  think  Mr.  Pickering  has  lost  sight  of  one 
important  matter  in  the  figures  he  has  quoted.  With  the 
experimental  beds  there  was  no  sedimentation  at  all ;  but  now 
Mr.  Greatorex  has  provided  these  tanks  it  will  have  the  effect 
of  preventing  the  silting  up  of  the  primary  beds.  That  is  a 
matter  which  has  been  overlooked.  Some  Town  Councils  appear 
to  have  got  it  into  their  heads  that  the  bacteria  will  eat  up 
minerals  and  everything  and  anything  in  the  sewage.  The  key 
of  the  problem  is  to  provide  a  suf&cient  area  for  sedimentation. 
I  carried  out  some  experiments  with  beds  I  constructed,  but  I 
could  not  get  the  Council  to  put  in  detritus  tanks,  with  the 
result  that  the  beds  silted  up.  I  am  glad  to  say  they  are  now 
going  to  put  them  in,  and  that  will  prevent  the  filing  up  of  the 
beds.  It  stands  to  reason  if  you  send  down  in  the  sewage  a  lot 
of  mineral  matter  it  must  tend  to  fill  up  the  beds.  I  believe 
Mr.  Greatorex  has  made  ample  provision  for  sedimentation  in 
providing  for  half-a-day's  flow,  but  if  it  should  be  necessary  to 
increase  that,  it  will  not  be  necessary  to  interfere  with  the 
scheme,  which  is  complete  in  itself  and  capable  of  extension. 
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Mr.  Gbeatorex  :  Mr.  Pickering  has  misread  the  paper.  The 
bacteria  beds  are  designed  to  treat  twice  the  dry-weather  flow. 
We  do  not  treat  the  storm  water  on  these  beds.  That  is  sepa- 
rately treated. 

Mr.  PiCKSRiNG :  But  you  take  three  million  gallons  on  these 
beds? 

Mr.  Greatorbx:  No;  twice  800,000  gallons. 

The  Mmbers  having  visited  the  New  School  of  Art  and  the 
BathSf  were  entertained  to  Iwneheon  by  the  Mayor  {Cotcncillor  J.  H, 
Chesshire)  at  the  Town  HalL  The  afternoon  was  devoted  to  visits 
to  the  electric  light  works  and  the  sewerage  works^  where  the  exist- 
ing bacteria  beds  in  operation  and  the  new  beds  in  cou/rse  of 
construction  were  inspected  with  much  interest.  The  discussion 
upon  Mr.  Oreatoreois  paper  vhis  completed  after  the  inspection  of 
the  works.  Upon  returning  to  West  Bromwich  the  Members  were 
entertained  by  Mrs.  Oreatorex  to  "afternoon  tea." 

Communicated  Discussion. 

Mr.  Lemon  :  As  to  the  hydraulic  main.  This  is  stated  to  be 
24  inches  in  diameter,  with  a  small  velocity,  and  that  it  is 
working  satisibctorily ;  on  the  other  hand  it  is  stated  that  it  acts 
as  a  septic  tank. 

I  have  no  doubt  myself  that  it  is  slowly  silting  up.  These 
hydraulic  mains  are  imder  different  conditions  to  a  pumping 
main,  which  is  constantly  under  pressure  by  the  action  of  the 
pumps ;  they  depend  on  the  hydraulic  head  of  sewage  with  a 
varying  discharge.  This  24-pich  main  is  capable  of  discharging 
upwards  of  5  million  gallons  in  twenty-four  hours,  with  a  velocity 
of  3  feet  per  second,  showing  it  is  much  too  large  for  its  work. 

As  to  the  open  septic  tanks.  Mr.  Greatorex  has  very  wisely 
provided  largely  increased  tank  accommodation  in  his  new 
scheme,  and  I  agree  with  him  that  it  will  improve  the  capacity 
of  the  beds  and  reduce  the  silting  up  which  is  now  going  on  in 
the  experimental  beds ;  but  the  question  is,  are  they  sufficient  ? 

They  are  stated  to  hold  500,000  gallons,  the  average  dry- 
weather  flow  on  the  low  level  being  800,000,  about  62  per  cent 
of  the  day's  flow. 

I  am  now  designing  septic  tanks  to  hold  1^  day's  dry- 
weather  flow,  and  I  am  confident  this  tank  capacity  will  main- 
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tain  the  water  capacity  of  the  piimaiy  beds  for  a  much  longer 
period  than  smaller  tanks. 

If  you  wish  to  maintain  the  anaerobic  action,  the  sewage  in 
the  tanks  should  be  as  quiescent  as  possible,  and  this  can  only 
be  efiEected  by  adequate  tank  accommodation. 

I  am  aware  this  is  largely  a  question  of  cost,  and  that  engi- 
neers are  debarred  from  designing  large  tanks  owing  to  the 
difi&culty  they  have  in  getting  their  schemes  approved  by  their 
Councils. 

As  to  the  scum.  I  find  it  is  essential  to  induce  this  as  much 
as  possible,  as  it  increases  the  anaerobic  action,  and  the  tank 
effluent  is  in  a  better  condition  for  the  aerobic  treatment  on 
the  beds. 


Digitized  by  LjOOQIC 


HOME    DISTRICT   MEETING   AT 
ALDERSHOT. 

October  11,  1902. 

Mdd  ai  the  Aldershot  InstittUe,  Aldershot 

Mr.  W.  Weaver,  M.  Inst.  C.K,  Vice-President,  in  (he  Chair. 


The  Members  assembled  at  the  Aldershot  Institute,  where 
they  were  received  and  welcomed  by  the  Chairman  of  the 
Council  (Councillor  T.  Jeffries,  J.P.), 

The  Chairman  extended  a  most  hearty  welcome  to  the 
Members. 

Mr.  W.  Weaver,  Vice-President,  thanked  the  Chairman  of 
the  Council  for  the  very  kind  welcome  he  had  accorded  to 
the  Association. 

The  Minutes  of  the  last  Home  District  Meeting  were  read, 
confirmed  and  signed. 

Mr.  E.  J.  Thomas  (Aylesbury)  was  unanimously  re-elected 
as  Honorary  Secretary  for  the  Home  District. 

The  following  paper  was  then  read  and  discussed  : — 

SOME  MUNICIPAL  WORKS  AT  ALDERSHOT. 

By  nelson  F.  DENNIS,  Assoc.  M.  Inst.  C.E., 
Engineer  and  Surveyor  to  the  Council. 

Aldershot  was  constituted  a  Local  Government  District  in 
1858,  which  was  the  outcome  of  the  establishment  of  the  camp 
in  1853-54  The  camp,  originally  a  collection  of  wooden  huts, 
now  consists  of  fine  blocks  of  brick  and  stone  buildings  and 
well-made  roads  and  paths,  named  after  various  generals  of 
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note.  Thought  and  attention  have  been  given,  in  the  laying  out 
of  the  camp,  to  the  provision  of  the  many  things  calctQated  to 
make  the  life  of  the  soldier  cheerful,  as  well  as  useful.  There 
are  provided  for  him,  reading  rooms,  libraries,  recreation  rooms, 
gymnasiums,  swimming  bath,  recreation  grounds,  and  various 
institutions  where  he  can  improve  his  general  knowledge  of 
things. 

The  married  quarters  are  arranged  on  the  tenement  principle, 
of  which  there  are  some  very  good  blocks. 

The  area  of  the  Aldershot  Urban  District  is  4177  acres  ;  and, 
as  an  index  of  the  rapid  growth  of  the  town,  the  rateable  value 
has  advanced  from  79,000/.  in  1898  to  130,000/.  in  1902. 

The  average  death  rate  for  the  ten  years  1891-1900  was 
16-9  per  1000. 

Oas  and  Water  Sttfplt. 

The  water  supply  is  under  the  control  of  the  Aldershot  Gas 
and  Water  Company. 

The  supply  is  derived  from  wells  sunk  into  the  chalk,  and  is 
ample  in  quantity  and  good  in  quality.  The  water  is  somewhat 
hard,  being  16  *  8  degrees  on  Clarke's  scale.  The  water  charges 
are  based  upon  the  rental,  6  per  cent,  under  50/.,  5^  per  cent, 
for  50/.  to  100/.,  and  5  per  cent,  above  100/. 

The  gas  is  2s.  lOd.  per  1000  cubic  feet. 

In  1901  the  Council  were  successful  in  obtaining  the 
insertion  of  a  clause  in  the  Aldershot  Gas  and  Water  Act  of  that 
year,  authorising  the  construction  of  a  legal  testing  station  for 
gas  at  the  Council's  offices,  where  the  candle  power  of  the  gas 
must  not  be  below  15. 

SEWEEa 

Aldershot  is  a  folly  "  water-closeted  "  town,  and,  now  that 
the  "contour  sewer"  is  completed,  provided  with  sewers  for 
all  parts  of  the  district.  The  contour  sewer,  so  called  for 
convenience,  was  laid  in  1901  for  the  purpose  of  encouraging 
the  opening  up  of  land  for  building  purposes  on  the  southern 
slope  of  the  district,  also  to  receive  the  drainage  of  a  portion  of  the 
west  end,  then  drained  to  two  of  Shone's  ejectors.  The  latter 
were  becoming  insufficient  to  cope  with  the  sewage  due  to  in- 
creased building  operations.    The  area  of  the  district  provided  for 
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by  the  ooDtour  sewer  is  430  acres.  The  sewer  was  constmcted  of 
Hassell's  single  lined  pipe  and  a  short  length  of  doable  lined, 
varying  in  diameter,  commencing  at  the  sewage  works  with 
18-inch  pipes  and  continuing  for  5320  feet  at  a  gradient  of  1  in 
410 ;  2000  feet  of  that  length  was  laid  in  tunnel  at  a  depth  of 
from  25  to  43  feet  below  the  surface.  Shafts  were  sunk  at  every 
150  feet,  which  were  afterwards  bricked  up,  circular  on  plan,  for 
manholes.  The  progress  of  the  work  through  the  tunnel  was 
slow  owing  to  the  loose  and  watery  nature  of  the  soil  in  a 
portion  of  the  work ;  foul  air  had  also  to  be  contended  against. 
Where  the  sewer  was  laid  at  depths  firom  9  to  15  feet  the  pipes 
were  embedded  in  concrete  to  the  half  diameter,  and  at  depths 
above  15  feet  the  pipes  were  encased  in  concrete.  From  the 
timnel  the  size  of  the  sewer  is  diminished  to  15  inches  at  the  fall 
of  1  in  330  extending  for  a  length  of  2640  feet.  The  remaining 
3470  feet  is  of  12-inch  pipes  and  the  gradient  1  in  73.  The 
cost  of  the  sewer  was  about  6800/.,  towards  which  the  owners 
of  land  abutting  on  the  line  of  sewer  contributed  889/.,  and  free 
wayleave  was  granted  where  t^e  sewer  passes  through  private 
land  for  a  length  of  nearly  half  a  mile.  The  late  Mr.  George 
Osenten  was  the  contractor.  During  the  past  four  years  8300 
feet  of  sewers  have  been  laid  in  addition  to  the  "  contour  sewer." 

Separate  System. — The  rain-water  firom  yards  and  the  back 
portions  of  the  roofs  of  houses  flows  into  the  sewers,  but  the 
firont  roof  water  and  street  water  is  collected  on  the  ''  separate  " 
system,  which  has  been  laid  down  in  nearly  every  road  in  the 
cUstrict.  The  main  surface  drainage  is  discharged  at  two  out- 
falls, one  near  the  Government  siding  in  the  northern  part  of 
the  district,  and  the  other  at  Ash  Bridge,  near  the  sewage  works 
in  the  southern  part  of  Aldershot.  The  rainfall  on  one-seventh 
of  the  total  mileage  of  roads  is  discharged  at  the  former  point, 
and  about  one-third  at  the  latter.  About  one-seyenth  of  the 
mileage  of  roads  discharges  the  rainfall  into  sewers,  and  the 
balance  finds  its  way  into  various  watercourses  which  ultimately 
empty  into  the  river  Blackwater.  The  Government  siding  scheme 
was  completed  in  1898,  and,  with  the  exception  of  the  portion 
of  the  work  (1300  feet)  constructed  in  tunnel,  no  special  difift- 
culties  were  encoimtered. 

Setoer  Ventilation. — It  has  always  been  the  desire  of  the 
Council  that  the  sewers  should  be  made  as  perfect  as  possible, 
and  the  Author  is  pleased  to  be  able  to  state  that  all  the 
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suggestions  he  has  made  for  their  improvement  have  been 
adopted  by  the  ConndL  During  1899  a  sum  of  7002.  was 
expended  out  of  loan  for  the  purpose  of  obtaining  a  better 
ventilation  for  the  sewers.  Prior  to  that  year,  there  were  twenty- 
one  ventilators  fixed  at  the  sides  of  houses.  Since  then,  forty- 
seven  steel  columns  have  been  erected  on  the  line  of  kerb. 
The  columns  were  supplied  by  the  Blackwall  (Galvanized  Iron 
Company,  and  are  8  inches  in  diameter  for  the  lower  half,  and 
the  upper  half  is  6  inches  in  diameter.  The  shafts  are  30  feet 
in  height.  Tests  were  made  as  to  the  efEloiency  of  the  venti- 
lators, with  satisfactory  results. 

Disposed, — The  high  standard  of  purity  of  the  sewage  effluent 
demanded  by  the  Thames  Conservancy,  not  to  exceed  '1 
albuminoid  ammoma  and  1*0  oxygen  absorbed  in  4  hours, 
required  careful  attention  being  given  to  the  treatment;  and 
although  prior  to  the  introduction  of  the  bacteria  system,  when 
the  sewage  was  being  treated  with  chemicals  and  then  passed 
over  land,  complaints  were  at  times  received  that  the  effluent 
was  not  of  the  required  standard,  since  the  introduction  of 
the  bacteria  system  and  the  abandonment  of  chemicals  the 
effluent  has  given  no  cause  for  anxiety.  The  experimental 
period,  usual  when  the  bacteria  system  is  under  consideration, 
was  terminated  about  four  years  ago,  and  it  was  determined  to 
adopt  the  contact  beds  for  the  treatment  of  the  Aldershot 
sewage.  Since  then  sufficient  primary  beds,  and  half  the  area 
of  the  secondary  beds,  have  been  constructed  for  the  treatment 
of  the  whole  of  the  ordinary  flow  of  sewage.  The  works  have 
been  built  by  the  direct  aid  of  the  rates,  and  not  by  loan.  It 
has  been  found  that  the  quality  of  the  effluent  is  impaired  by 
the  compliance  with  the  Local  Government  Board's  requirement 
to  pass  it  over  land  before  discharging  into  the  Blackwater. 
The  land  at  the  town  disposal  works  is  not  what  might  be 
termed  good,  it  being  flat,  and  the  level  very  little  above 
that  of  the  river  Blackwater.  The  subsoil  water  at  times  is 
within  two  feet  of  the  surface  for  a  considerable  area.  Bye 
grass,  for  which  there  is  little  demand,  is  the  only  crop 
grown. 

The  sewage  (the  dry-weaker  flow  being  about  600,000  gallons 
per  day)  is  raised  fiN>m  the  pump  well,  a  height  of  18  feet,  by 
means  of  centrifugal  pumps,  to  a  detritus  chamber  24  feet  long 
by  10  feet  wide ;  and,  without  further  treatment  or  screening,  the 
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sewage  is  conveyed  along  a  carrier  of  brickwork,  lined  with 
Candy's  yitrified  buff  bricks  and  supported  on  arches,  to  the 
series  of  primary  beds,  from  which  it  is  passed  after  due  contact, 
varjdng  from  two  to  three  hours  according  to  thestrength  of  the 
sewage,  on  to  and  through  the  secondary  beds  with  continuous 
flow.  The  effluent  then  enters  a  carrier  dug  in  the  ear(^  6  feet 
wide,  along  which  it  travels  for  a  distance  of  600  yards  to  the 
outfalL  The  average  rate  of  charging  the  primary  beds  with 
sewage  is  two  and  a  quarter  times  per  day. 

There  are  thirteen  primary  beds,  three  of  which  are  each 
138  feet  long,  24  feet  6  inches  wide,  and  6  feet  3  inches  deep, 
and  ten,  each  of  the  average  dimensions  of  67  feet  by  36  feet  by 
4  feet  6  inches  deep,  a  total  area  of  3344  square  yards.  The  beds 
are  enclosed  with  brick  walls,  14  inches  thick,  with  buttresses. 
The  bottoms  are  of  Portland  cement  concrete.  The  sewage  is 
admitted  to  each  of  these  beds  by  penstocks  fitted  in  the  middle 
of  the  long  side,  and  falls  over  some  large  clinker  lumps  into  the 
filter.  Neither  distributors  nor  sprinklers  are  employed,  as 
the  Author  considers  their  use  unnecessary.  The  filter  mecUum 
consists  of  furnace  clinkers  graded  from  large  lumps  at  the 
bottom,  affording  good  drainage,  to  fine  ashes  at  the  top  about 
1  foot  3  inches  thick.  The  outlet  valves,  fixed  at  the  opposite 
side  to  the  inlets,  are  of  the  ordinary  6-inch  screw-down  type,  and 
upon  being  opened  permit  the  primary  effluent  to  fiow  into  the 
low  level  secondary  bed  carrier.  The  primary  effluent  can  be 
controlled  in  this  carrier  by  penstocks  so  as  to  flow  into  any  of 
the  secondary  beds,  of  which  there  are  four  at  present  constructed 
—two,  each  100  feet  by  67  feet  by  2  feet  deep  (four  more  of  this 
size  are  to  be  constructed) ;  and  two,  106  feet  by  86  feet  by  1  foot 
9  inches  deep.  The  filling  of  the  secondary  beds  consists  of  a 
layer  of  coarse  clinker  at  the  bottom  and  the  top  1  foot  2  inches 
of  fine  ashes.  Neither  difficulty  nor  trouble  has  been  experienced 
in  the  working  of  the  beds,  and  the  permanent  diminution  in 
the  holding  capacity  is  not  appreciable  even  in  the  bed  that  has 
been  in  continuous  work  for  three  years.  For  this  satisfEu^iy 
result  every  credit  is  due  to  Mr.  Edwards,  the  works  manager, 
who  has  tluroughout  devoted  his  untiring  energy  to  the  ensuring 
of  the  success  of  the  scheme,  to  accomplish  which  so  much 
depends  on  management.  The  Author  has  come  to  the  con- 
clusion that  the  disposal  of  a  town's  sewage  on  the  contact 
method  of  biological  treatment  cannot  be  left  to  the  automatic 
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maohine,  neither  can  it  be  entrusted  to  the  inexperienced  labourer. 
Elaborate  arrangement  of  valves,  feeding  troughs,  etc.  are  not 
essential  to  a  successful  result. 

The  surfjEkce  depth,  to  about  10  inches  of  the  primary  beds, 
is  delved  over  once  a  fortnight,  and  the  deposit  on  the  top  near 
the  inlet  is  raked  off  and  burnt  in  the  destructor.  The  total 
accumulation  thus  removed  amounts  to  an  average  of  five 
barrows  per  day  for  the  whole  of  the  primary  beds.  The 
secondary  beds  are  harrowed  once  a  week.  The  labour  required 
for  this  necessary  work  is  two  men  constantly  employed. 

The  effluent  has  been  good  at  all  times  and  under  varying 
temperatures,  as  the  appended  analytical  data  will  testify. 

The  cost  of  the  primary  beds,  inclusive  of  carriers  but 
exclusive  of  the  large  tanks,  has  averaged  150/.  each  complete, 
and  the  secondary  beds  220/.  each.  The  value  of  the  clinker  and 
ashes  is  taken  at  28.  per  cube  yard. 

'  Dtuing  wet  weatiier,  owing  to  the  diluted  state  of  the  sewage, 
the  holding  up  in  the  primary  beds  is  reduced  to  about  one  and 
a  half  hours  and  the  excess  flow  is  passed  into  the  storm- water 
tank,  the  overflow  being  treated  on  a  storm-water  filter.  The 
latter  has  been  completed  only  a  few  days,  it  is  therefore  impos-  • 
sible  to  say  anything  as  to  its  efficiency. 

Bbfusb  Destructor. 

Until  October  1900  the  collection  and  disposal  of  house  refuse 
was  done  under  contract.  Since  that  date  the  work  has  been 
performed  by  the  direct  employment  of  labour,  and  the  refuse 
disposed  of  in  a  Meldrum's  destructor  erected  at  the  sewage 
works.  There  are  two  cells,  each  connected  with  the  old 
Cornish  boilers  (which  had  previously  been  stoked  with  eoal), 
worked  in  duplicate.  The  average  quantity  of  domestic  ikfuse 
collected  per  week  is  58  loads,  or  about  68  tons  12  cwt. ;  bjut  in 
addition  to  this  the  destructor  deals  with  about  7  tons  per  week 
of  trside  refuse,  which  latter  refuse  the  tradesmen  have  to  cart 
themselves.  *  One  cell  only  is  worked  at  a  time.  This  quantity 
of  refuse  is  more  than  sufficient  .for  the  requirement  of  raising 
steam  to  work  the  sewag^e  pumping  plant,  and  the  Council  are 
tbierefoi^  considering  the  advisability  of  laying  down  an  electric 
light  plant,  to  enable  them  to  light  their  works,  and  also  thereby 
use  up  the  spare  steam.     The  average  quantity  of  sewage  raised 
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per  day  is  about  800,000  gallons.  The  grate  area  of  each  cell  is 
33  square  feet.  The  old  chimney  stack,  which  is  70  feet  high 
and  2  feet  6  inches  in  diameter,  is  ample  for  the  work  it  is  called 
upon  to  perform,  and  no  complaints  have  been  received  firom 
residents  in  the  neighbourhood  of  the  destructor.  The  cost  of  the 
works,  including  the  inclined  roadway  and  the  slight  alterations 
necessary  to  the  old  boiler-house,  was  1200/.  The  cost  of 
working  the  destructor  is  1«.  2d.  per  ton.  The  additional  cost 
of  stoking  with  refuse,  over  the  cost  incurred  when  the  boilers 
were  stoked  with  coal,  is  3*  66(2.  per  ton  of  refuse;  but  it  must  be 
noted  that,  on  the  other  hand,  the  destructor  has  done  away  with 
the  previous  consumption  of  coal,  amounting  to  360/.  per  annum. 
The  clinker  produced,  amounting  to  about  30  per  cent  of  weight 
of  refuse  destroyed,  is  at  present  being  used  in  the  formation  of 
bacteria  beds,  and  can  therefore  be  reckoned  as  a  valuable  asset 

The  work  of  collection  is  so  arranged  that  the  refuse  is 
removed  thrice  weekly  firom  every  house,  and  also  that  this  work 
will  be  fimshed  before  noon  each  day.  The  desirability  of 
providing  each  house  with  a  proper  covered  portable  sanitary 
ash-bin,  and  thereby  doing  away  with  the  most  varied  assortment 
of  receptacles  now  employed  by  the  householder,  is  occupying 
the  attention  of  the  sanitation  committee. 

The  cost  of  house  refuse  collection  is  2s.  8d.  per  ton. 

Open  Spaces. 

An  open  space  of  9  acres  has  been  recently  acquired  in  the 
centre  of  the  town  for  a  sum  of  6200/.  In  addition  to  the 
electric  light  works,  which  occupy  a  portion  of  the  land,  the 
Council  have  adopted  plans  for  a  fire  station  and  public  offices 
to  be  erected  on  the  Grosvenor  Boad  frontage,  and  the  stables 
and  dep6t  on  a  portion  of  the  land  adjoining  the  electricity 
works.  The  remaixiing  area  is  to  be  fenced  in  at  a  cost  of  2000/. 
and  laid  out  as  a  pleasure  ground.  The  only  other  open  space 
possessed  by  the  Council  is  the  recreation  ground,  area  10*7 
acres.  Aldershot  is,  however,  blessed  with  plenty  of  breathing 
room  in  the  shape  of  large  areas  of  copse  land,  over  which  the 
public  are  permitted  to  walk. 

DBPdr. 

The  new  stables  and  dep6t  are  designed  to  accommodate 
seventeen  horses.    The  width  of  the  stables  is  30  feet  and  the 
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height  13  feet.  The  stalls  are  7  feet  in  width,  and  will  be  paved 
with  concrete.  The  cart  sheds,  of  which  there  wiU  be  two,  each 
50  feet  by  30  feet,  will  be  covered  with  slates  on  iron  principals 
supported  on  cast  iron  columns ;  a  third  cart  shed  occupies  a 
portion  of  the  brick  buildings.  The  paving  of  the  cart  sheds 
will  be  of  blue  Staffordshire  bricks  laid  on  Portland  cement 
concrete.  That  portion  of  the  dep6t  over  which  the  heavy  traffic 
will  pass  will  be  paved  with  granite  setts  and  the  remaining 
area  with  tarred  macadam.  Provision  will  be  made  for  two 
steam  rollers,  cement  store,  tool  house,  yard  office,  forge  and 
workmen's  mess  room,  harness  room,  general  stores  and  the  usual 
conveniences.  The  caretaker's  quarters  will  be  at  the  entrance 
to  the  dep6t  The  elevation  to  the  road,  occupying  a  frontage 
of  120  feet,  will  be  of  brick  with  Mansfield  stone  dressings, 
and  will,  as  far  as  possible,  be  in  keeping  with  the  elevation 
of  the  electricity  works  adjoinii^.  A  tender  of  3086/.  has 
been  accepted  for  the  work. 

Elbcttbicjity  Supply  Works. 

The  electricity  supply  works,  for  which  the  Author  acted  as 
considting  engineer,  were  inaugurated  in  May  1902,  and  so  well 
has  the  public  supported  the  undertaking,  that  at  the  time  of 
writing  there  are  80  consumers  connected,  and  the  revenue  is 
sufficient  to  cover  all  working  expenses. 

The  works  are  situated  on  the  south-east  portion'  of  the 
Parish  Clerk's  Land.  In  designing  the  buildings,  idl  extravagance 
in  adorning  the  elevations  was  avoided.  The  engine-house  has 
a  brown  glazed  brick  plinth  and  a  white  glazed  brick  dado 
4  feet  6  inches  high,  finished  off  with  a  chocolate-brown  reeded 
brick.  The  walls  are  built  of  white  pressed  bricks,  which  gives 
a  light  and  cheerful  appearance.  Piers  are  built  9  feet  8  inches 
centre  to  centre,  which  terminate  under  the  corbelling 
that  supports  the  oak  runiiing  beam,  upon  which  the  crane  rails 
are  fixed.  The  engine  house  is  50  feet  by  30  feet,  which  affords 
room  for  doubling  the  present  engine  power.  The  boiler  house 
is  41  feet  by  45  feet.  The  offices,  engine  house  and  boiler 
house  adjoin,  and  are  parallel  to  each  other ;  the  engine  house 
occupying  the  middle  position.  The  accumulator  room  is 
placed  under  the  offices,  which  latter,  together  with  the  entrances, 
extend  for  the  whole  frontage  to  the  road. 

The  boiler  house  contains  two  Babcock  and  Wilcox  boilers. 
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each  with  sefventy-two  tubes  18  feet  Idng  and  4  inches  in  dia- 
meter. The  heating  surface  of  each  is  1619  square  feet,  and 
the  grate  area  is  39  square  feet  Each  boiler  is  capable  of 
evaporating  5000  lbs.  of  water  per  hour  at  a  working  pressure  of 
160  lbs.  per  square  inch.  The  main  flue  is  4  feet  9  inches  high 
bj  4  feet  wide.  Some  trouble  has  been  experienced  with  the 
fire-bars,  owing  to  the  excessive  burning  away  due  to  the  intense 
heat  of  the  Welsh  smokeless  large  coal  used,  which  very  quickly 
freezes  on  to  the  bars  and  runs  in  between,  thereby  partially 
stopping  the  draught,  when  the  bars  at  once  commence  burning 
at  the  tops.  Constant  pricking  with  a  long  tool  firom  under- 
neath helps,  but  does  not  prevent  the  bars  from  burning  fairly 
rapidly.  Arrangements  are  being  made  which,  when  completed, 
will  it  is  hoped,  remove  the  cause  for  so  fi^uent  renewals. 

The  main  steam  ppes  are  arranged  on  the  "  ring  "  system, 
and  are  6  inches  ih  diameter  and  i  inch  thick.  The  exhaust 
piping  is  12  inches  in  diameter. 

One  Pulsometer  surface  condenser,  having  850  Square  feet  of 
brass  tube  surface,  is  provided,  capable  of  dealing  with 
300  B.H.P.  There  are  two  Worthington  feed  pumps,  each 
capable  of  feeding  two  boilers  when  working  at  full  capacity. 
A  Baker's  oil  extractor  is  inserted  in  the  main  exhaust  pipe 
before  it  reaches  the  condenser.  In  the  vertical  exhaust  pipe  in 
the  engine  room  ia  fixed  a  "  Bailey's "  atmospheric  balanced 
valve,  which  automatically  opens  the  exhaust  to  atmosphere  in 
case  of  the  condenser  failing.  Outside  the  boiler  house  there  is 
a  cooling  pbnd,  40  feet  by  80  feet  by  4  feet  6  inches  deep,  for  the 
condenser  circulating  water.  The  pond  is  connected  to  a 
system  of  surface  water  drainage,  which  receives  the  water  from 
house  roofs  and  roadways  of  a  residential  part  of  the  district. 
There  is  a  connection  from  the  pond  to  the  hot  well,  to  avoid  as 
far  as  possible  the  use  of  town's  water,  which  is  very  hard  for 
boiler  purposes.  A  Green's  economiser  of  144  tubes  is  provided, 
the  scrapers  of  which  are  driven  by  a  "  Parker  "  enclosed  motor 
of  2  B.H.P.  The  economiser  was  designed  to  deal  with  a  boiler 
power  much  greater  than  that  at  present  installed.  The  chimney 
<  shaft  i^  110  feet  high  and  5  feet  internal  diameter.  The  fire 
brick  linmg  extends  to  a  height  of  40  feet  Gunmetal  steeple- 
jack-hooks are  built  into  the  external  face  at  every  8  feet  in 
height. 

The  engine  house  contains  three  Willans-Park^  sets,  each 
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of  90  kw.   capacity,  which  deliver  ooirent  to  the  onteiB  of 
the  three-wire  system  at  420  to.  460  volts.    The  balancer  and 
boosters  are  four  "  Parker  "  machines,  all  coupled  on  the  same 
shaft,  and  this  is  placed  close  np  in  front  of  the  switchboard 
platform.    The  two  boosters  are  for  charging  the  two  halves  of 
the  battery,  and  are  driven  by  either  or  both  of  the  balancer 
armatores — the  output  of  each  is  40  amperes  at  &om  10  to  100 
volts,  the  normal  charging  current  being  30  amperes.    The 
output  of  each  balancer  armature  is  40  amperes  at  210  volts, 
which  is  capable  of  dealing  with  an  out-of-balance  current  of 
75  amperes  on  either  side  of  the  system.    The  switchboard  is  of 
**  Parker^s  "  usual  three-wire  type,  with  the  central  panel  for  the 
middle  wire  connection,  and  the  outer  panels  for  the  positive 
and  negative  connections  and  'bus  bars  respectively.     All  the 
switchboard  instruments  are  Kelvin's.    All  fuse  pillars  are  fitted 
with  winged  thumb-nuts,  which  enables  fuses  to  be  renewed 
easily  and  quickly,  without  the  risk  of  short  circuits  attached 
to  the  use  of  spanners  on  the  old  form  of  hexagonal  nuts.    In 
each  dynamo  circuit  there  is  a  B.T.H.  recording  wattmeter,  for 
measuring  the  total  output,  and  the  battery  meters  are  of 
Chamberlain  and  Hookham's  latest  charge  and  discharge  type, 
with  ratchet  and  pawl  attachments.     In  addition  to  the  main 
switchboard  there  is  a  smaller  distribution  switchboard  con- 
taining  the  recording  Kelvin  voltmeters  and  terminals  for 
recording  the  pilot  voltage  at  any  of  the  feeding  points.    Also 
one  Kelvin  earth  ctirrent  recording  ammeter,  with  switch  and 
fuse  device  to  short  circuit  the  instrument  if  overloaded ;  two 
arc  lamp  ammeters,  switches  and  fuses,  each  controlling  a 
series  of  four  lamps  in  the  town.    These  are  '*  Oliver "  ten 
ampere  double  carbon  lamps,  and  are  at  present  in  two  series 
of  four  across  210  volts.    There  is  also  on  this  smaller  board 
a  throw-over  switch  for  all  station  lighting,  etc.,  'bus-bars 
and  fuses.    There  is  a  small  switchboard  in  the  general  office 
for  testing  purposes,  with  its  various  instruments,  and  all  connec- 
tions are  brought  to  terminals  on  the  front  of  the  board,  with 
thumb  nuts. 

A  D.P.  battery  of  244  cells  each  of  11  plates,  and  of  300 
ampere-hour  capacity,  is  provided.  The  normal  charging  current 
is  30  amperes,  and  the  rates  of  discharge  are  75  amperes  for 
two  hours,  50  amperes  for  five  hours,  and  30  amperes  for  ten 
hours.     There  are  12  cells  of  the  same  size,  fitted  up  as  a  meter 
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testing  battery  and  for  charging  small  accumulators  for  motor 
cars,  etc.  It  also  serves  as  a  hospital  battery  to  the  main  battery. 
All  feeders,  distributors,  arc  and  service  cables,  are  Callender^s 
V.B.  cables  laid,  in  wood  troughs,  run  in  solid  with  bitumen  and 
protected  with  a  hard  tile  cover  1|  inch  thick.  There  are 
two  *4  square  inch  feeders  run  to  the  centre  of  the  town,  each 
2000  feet  long;  one  *2  square  inch  neutral,  and  a  3-core  pilot 
wire  to  each  feeder  point.  The  distributors  are  *10  '06  *10, 
•06  -06  -06  and  -035  012  -035.  There  is  a  third  feeder,  -25 
*  10  '  25,  feeding  a  small  network  of  distributors  in  a  residential 
part  of  the  district.  The  cost  of  distributors  and  feeders  (ex- 
clusive of  arc  lighting)  worked  out,  on  the  length  of  the 
di9tributors,  only  at  1860/.  per  mile  completa 

Chamberlain  and  Hookham  meters,  and  Beason  Manufeu^- 
turing  Company's  max.  dem.  indicators,  are  used  entirely  for 
consumers'  premises,  with  the  exception  of  a  few  small  con- 
sumers who  am  connected  up  with  "  Rochdale  "  penny-in-the-slot 
meters. 

The  charge  for  current  for  lighting  purposes  is  at  the  rate  of 
6d.  per  unit  for  the  first  hour  at  maximum  demand,  on  "  Wright's  " 
system,  and  4d.  per  unit  for  all  in  excess.  For  motive  power 
the  charge  is  3d.  and  2d.  per  unit,  on  the  same  system.  The 
average  price  obtained  from  private  consumers^  from  May  up  to 
the  present  time,  is  practically  5d.  per  unit  Arc  lamps  for 
public  lighting  are  charged  at  16/.  per  lamp  per  annum,  lighted 
until  one  o'clock  at  night;  and  incandescent  electric  street  lighting 
is  charged  at  2/.  15s,  per  lamp  per  annum,  lighted  until  2.30  a.m. 
At  present  only  8  arc  lamps  are  erected,  in  two  series  of 
four  across  210  volts,  with  the  "live"  switch  leads  of  each 
circuit  brought  back  to  the  station,  and  the  "  town "  ends  of 
each  circuit  tfiq>ped  on  the  neutral  distributor.  Eight  more 
lamps  are  to  be  erected,  and  this  can  be  done  by  converting 
each  of  the  present  circuits  into  a  circuit  of  8  lamps,  and  tapping 
the  '*  town  "  ends  on  to  the  opposite  live  distributors,  and  discon- 
necting the  neutral  connections.  All  these  lamps  are  to  be 
erected  along  the  lines  of  route  of  the  present  2  circuits,  so  that 
it  will  be  unnecessary  to  lay  any  extra  cables  for  them. 

The  house  services  are  laid  by  the  Council  without  charge 
to  the  consumers,  and  meter  rents  are  not  levied  unless  the 
annual  bill  for  current  used  is  less  than  3/.,  when  rents  will  be 
charged  at  8s.  per  annum. 
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The  total  cost  of  the  installation  per  8  candle-power  lamp, 
which  the  plant  is  capable  of  supplying  at  the  same  time,  works 
out  at  21.  10s. 

A  loan  of  20,000/.  was  obtained  for  electric  lighting  purposes, 
to  be  repaid  in  25  years.    The  contract  amounted  to : 

£  8.  d. 

Boilen,  oondenBer,  eoonomifier,  pampe  and  pipe-work  3,992  0  0 

Bnginefl  and  dynamoe 8,390  0  0 

Bakne6r4)oc)stor,  Bwitoh-board  and  ooniieotioiiB      ..  1,495  0  0 

Battery 806  0  0 

Crane  and  spare  parts 424  0  0 

Mains,  and  eight  are  lamps 3,950  15  0 

BnildingB  and  shaft      3.615  0  0 

17,672  15    0 

The  remainder  of  the  20,000/.  goes  for  contingencies,  excava- 
tion for  cables  (which  was  a  separate  contract  from  the  mains 
themselves),  service  connections,  meters,  indicators,  etc. 

Mr.  Greorge  Kemp,  Aldershot,  was  the  contractor  for  the 
buildings,  and  Messrs.  Thomas  Parker,  Limited,  of  Wolver- 
hampton, were  the  contractors  for  all  the  plant  and  cables. 

Mr.  0.  F.  Francis  was  Messrs.  Parker's  resident  electrical 
engineer  during  the  construction  of  the  works,  and  also  during 
the  first  six  months'  running  of  the  station,  which  was  carried 
on  by  Messrs.  T.  Parker,  Limited,  under  contract  with  the 
Council,  on  the  minimum  unit  guarantee  principle.  He  has 
since  been  appointed  by  the  Urban  District  Council  as  their 
electrical  engineer. 


Public  Lightii^o. 

The  public  lighting  is  at  present  done  by  8  arc  lamps; 
10  electric  incandescent  lamps  (two  16  candle-power  burners  in 
each  lantern) ;  and  316  gas  lamps,  of  which  156  are  incandescent, 
the  No.  4  kern  burner  being  principally  used.  The  gas  lighting 
is  carried  out  on  the  average  meter  system.  There  are  11  lamps 
to  each  meter  lamp.  The  consumption  of  gas,  based  upon  a 
year's  average,  is  in  the  proportion  of  one  for  ordinary  5  feet 
burners  to  '93  for  incandescent  burners,  but  the  Author  finds 
the  annual  total  cost  of  incandescent  lighting  to  be  4  per  cent, 
more  than  ordinary  burners  per  lamp.  The  price  of  gas  for 
public  lighting  is  2$.  lOd.  per  1000,  less  10  per  cent. 
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Isolation  Hospital. 

In  1898  a  site  of  three  acres  was  purchased  for  the  erection  of 
an  isolation  hospital,  and  the  Author  prepared  plans,  etc.,  for  a 
complete  scheme,  but  at  that  time  the  Council  considered  it 
advisable  to  proceed  with  the  erection  by  stages,  defraying  the 
cost  out  of  the  current  rates. 

Under  that  method,  a  portion  of  the  administrative  building 
was  erected,  and  the  No.  1  ward  block  and  the  disinfecting 
chamber  completed* 

It  was,  however,  decided  in  1900  to  apply  to  the  Local 
Gk)vemment  Board  for  their  sanction  to  a  loan  for  the  complete 
scheme,  including  the  cost  of  the  building  already  erected. 
Sanction  was  obtained  as  applied  for,  and  contracts  for  additional 
buildings  were  entered  into. 

The  accommodation  provided  for,  consists  of  administrative 
block,  two  ward  blocks  (one  of  eight  beds  and  the  other  ten 
beds),  an  observation  wBxd  (four  beds),  discharging  ward,  a 
disinfecting  chamber,  and  laundry,  mortuary  and  porter's 
lodge. 

The  administration  block  has  on  the  ground  floor  a  doctor's 
room,  dispensary,  matron's  sitting-room,  nurses'  dining-room, 
three  nurses'  bed-rooms,  larder,  kitchen,  scullery,  and  the  usual 
offices.  First  floor:  nurses'  sitting-room,  doctor's  bed-room, 
matron's  bed-room,  science-room,  and  five  nurses'  bed-rooms,  also 
bath-room  and  water-closet  On  the  second  floor  accommodation 
is  made  for  four  bed-rooms  for  nurses  and  servants,  also  tank  and 
box-room.  In  each  of  nurses'  bed-rooms  there  is  fixed  a  hand 
basin  with  hot  and  cold  water  laid  on.  The  linen -room  contains 
the  hot-water  tank  and  piping,  which  is  convenient  for  keeping 
linen,  etc.,  aired. 

It  will  be  seen  that  the  administrative  building  is  provided 
with  sufficient  accommodation  for  a  resident  medical  officer  and 
nurses  during  epidemic  times,  even  were  it  necessary  to  erect 
temporary  extensions  to  the  permanent  buildings. 

Provision  has  been  made  for  the  isolation  of  scarlet  fever  and 
diphtheria  patients.  Owing  to  the  extreme  rarity  of  enteric 
fever,  the  average  for  the  last  nine  years  being  four  per  annum, 
it  was  not  considered  necessary  to  make  special  provision.  No.  1 
isolation  block  consists  of  male  and  female  wards  of  four  beds 
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each,  and  No.  2  isolation  block  has  four  beds  in  one  ward  and 
six  in  the  other.  Each  of  these  buildings  has  a  nurses'  duty- 
room  and  bath-room.  The  closets  and  bed-pan  flushers  are 
separated  from  each  ward  by  a  passage,  having  through  ventila- 
tion, and  a  separate  entrance  from  the  grounds. 

The  walls  and  ceilings  of  the  wards  are  rendered  with 
Sobinson's  cement  All  angles  are  struck  to  a  3-inch  radius.  The 
floors  are  of  pitch  pine,  in  narrow  widths,  and  beeswaxed.  The 
ventilation  is  effected  by  Kite's  extractors,  the  inlets  being  pro- 
vided by  Tobin's  tubes,  fixed  between  windows  and  at  the  end  of 
wards ;  warm  air  is  also  admitted  through  Manchester  ventilating 
stoves  fixed  in  the  centre  of  the  wards.  The  air  space  per  bed 
is  2000  cubic  feet,  and  the  experiments  made  by  Dr.  Dunlop,  the 
medical  officer  of  health,  in  conjunction  with  the  Author,  as  to  the 
efficiency  of  the  ventilation,  showed  that  the  air  of  the  ward  was 
changed  three  times  per  hour,  the  internal  temperature  being 
64''  and  the  external  40". 

The  observation  ward,  which  is  for  the  reception  of  two  male 
and  two  female  suspected  cases,  is  constructed  similarly  in  detail 
to  the  isolation  blocks.  The  discharging  ward  is  a  small  building 
containing  two  rooms  separated  by  a  bath-room. 

The  disinfecting  chamber  is  fitted  with  one  of  Washington 
Lyon's  disinfectors,  "  M  '*  size ;  the  internal  dimensions  are  7  feet 
in  length,  4  feet  2  inches  in  height,  and  2  feet  7  inches  in  width. 
An  exhaust  apparatus  is  provided  for  quickly  exhausting  steam 
from  the  machine  and  passing  a  current  of  hot  air  through  the 
disinfector.  The  cost  of  the  machine,  including  vertical  boiler 
and  erection,  was  215/. 

The  laundry  when  erected  will  contain  a  small  hydro  ex- 
tractor, a  washing  machine,  three  washing  troughs  and  a  steam 
boiling  trough,  also  three  drying  horses.  An  ironing-room  adjoins 
the  washhouse. 

The  cost  of  the  sanatorium  complete,  including  fencing  in  site 
and  furnishing,  works  out  at  273/.  per  bed. 

Main  Roads. 

There  are  5*71  miles  of  main  roads,  1*75  miles  of  which 
are  coated  with  local  pit  flints  and  3*96  miles  with  Cherbourg 
quartzite.  The  Comity  Council  pay  to  the  District  Council  the 
whole  of  the  actual  expenditure  on  maintenance,  50  per  cent  of 
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the  coet  of  permanent  improyement8,and  6  per  cent,  for  establish- 
ment charges.  An  allowance  is  made  of  262/.  for  scavenging, 
and  52L  for  watering.  The  average  annual  expenditure  for  the 
past  three  years  was  2250/. 

The  Cherbourg  quartzite  is  an  excellent  material  for  the 
coating  of  the  greater  portion  of  the  main  roads ;  but  it  does  not 
wear  so  well  as  some  other  granites  on  roads  subjected  to  heavy 
horse  tra£Sc,  due  to  the  passing  of  cavalry  or  artUleiy. 

Quenast  has  for  a  number  of  years  been  used  in  re-coating 
the  principal  roads  in  the  town.  Other  roads  are  repaired  with 
broken  gravel  obtained  from  the  Council's  pits. 

Pbivatb  Stbkets  Wobks. 

The  Private  Streets  Works  Act  has  not  been  adopted.  New 
streets  are,  as  a  rule,  made  up  of  local  gravel  for  the  carriageways. 
The  channels,  15  inches  wide,  are  of  Tees  scorial  bricks,  laid  on 
6  inches  of  concrete.  The  kerb  is  Norway  granite,  6  inches  by 
12  inches,  and  the  footways  are  paved  with  concrete  made  as 
follows  :  Concrete  foundation,  4  inches  in  depth,  composed  of  six 
of  clean  shingle  to  one  of  Portland  cement.  The  topping, 
1^  inch  thick,  is  composed  of  five  parts  of  fine  granite  chippings 
to  two  of  cement  The  whole,  when  thoroughly  consolidated,  is 
left  with  a  true  and  even  surface. 

The  paving  is  divided  into  bays,  5  feet  wide,  by  wood  splines. 

The  cost  per  foot  frontage,  including  surface  drainage,  varies 
between  10«.  and  12s.  The  material,  laid  complete,  costs: 
granite  kerb,  2s,  3d.  per  foot ;  channelling.  Is.  8d.  per  foot  run ; 
concrete  paving,  48.  per  yard  super ;  crossing,  of  3  inches  by 
5  inches  granite  setts,  laid  on  6  inches  of  concrete,  16s.  per  yard 
super. 

Nkw  Ptjbuo  Soads  and  iMPBOvsifSNra 

The  Council  has  determined  to  construct  a  new  roadway, 
36  feet  in  width,  with  concrete  footways  on  either  side,  along 
the  southern  boundary  of  the  Parish  Clerk's  Land  as  far  as  the 
electric  light  station.  The  road  will  have  the  effect  of  increasing 
the  rateable  value  of  the  property  known  as  Laburnum  Terrace, 
consisting  of  about  thirty-three  cottages.  In  the  year  1900 
Barrack  Boad  was  widened  for  a  length  of  310  feet^  the  old 
carriageway,  22  feet  in  width,  was  increased  to  39  feet^  and  a 
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concrete  footway  of  10  feet  wide  constructed  on  the  east  side. 
The  same  year  High  Street^  for  a  length  of  810  feet,  was  widened 
by  6  feet  In  1901  Eggar's  Hill  was  widened,  for  a  length  of 
310  feet,  from  an  average  width  of  28  feet  to  38  feet.  Boxall's 
Lane  was  widened  to  36  feet  throughout  its  length  of  900  feet, 
the  former  width  being  only  20  feet  average. 

Watering  and  Scavenging. 

The  district,  for  scavenging  purposes,  is  divided  into  seven 
areas,  each  having  its  scavenger,  who  collects  the  sweepings  into 
a  covered  hand  cart.  It  is  not  always  an  easy  matter  to  dispose 
of  the  sweepings  in  certain  districts^  but  this  difficulty  is  small  as 
compared  with  the  disposal  of  the  slop  and  slurry  collected 
during  wet  weather,  as,  owing  to  the  closing  of  some  of  the  local 
tips,  it  is  becoming  an  expensive  item  to  get  rid  of. 

An  experiment  was  made  with  a  sample  of  slop  from  a 
granite  road  (Ash  Soad),  to  ascertain  if  the  dry  material  could  be 
turned  to  good  account,  but  the  result  was  not  encouraging  :—- 

Weightofslop 26-85 

„      when  moisture  expeUed      19*81 

„      when  organio  matter  extracted 19*02       ,. 

Percentage  of  rooistore  in  slop        ..      26 

H         of  organic  matter  after  moistnre  expeUed  4 
Weight  of  granite  particles,  etc.,  retained  on  sieve,  HOO 

meshes  to  the  square  inch        205 

It  will  be  seen  that  in  about  27  tons  of  slop,  with  but  a 
comparatively  small  amount  of  moisture  in  it,  only  two  tons  could 
be  caUed  useful  material,  and  the  expense  of  obtaining  this  would 
not  be  commensurate  with  its  value. 

The  street  watering  is  now  done  by  the  aid  of  six  water 
vans  and  water  carts,  the  quantity  of  water  used  being  ascertained 
by  meters  fixed  at  each  standpost.  The  price  paid  is  Is,  per  1000 
gallons,  with  a  discount  of  20  per  cent. 

Three  of  the  water  vans  have  rotary  distributors,  which 
are  satisfactory  in  their  working  on  carriageways  of  24  feet  and 
upwards  in  width,  but  in  narrow  roads  the  water  is  thrown  on 
to  footways,  much  to  the  annoyance  of  pedestrians.  These  water 
vans  will  throw  the  water  from  12  to  14  feet  on  either  side  of 
the  fans. 

The  Author  is  indebted  to  lieut.-Colonel  H.  J.  W.  Jerome, 
C.B.,  Commanding  Boyal  Engineers,  South  Gamp,  Aldershot,  for 
the  following  notes. 
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Central  Clothing  Store. 

Built  in  order  to  form  a  centre  for  the  issue  of  all  articles  of 
clothing  required  by  the  First  Army  Corps. 

Buil  ding  commenced  on  November  26,  1900.  Contractors 
for  the  building  only,  Messrs.  Martin  Wells  and  Company. 

Building  consists  of  eight  large  and  two  small  store-rooms, 
and  two  office-rooms.  It  is  provided  with  five  baling  presses 
on  the  ground  floor,  worked  by  hydraulic  pressure.  There  are 
two  electric  lifts,  supplied  by  Messrs.  Easton,  Anderson  and 
Company,  the  current  being  derived  from  the  central  electric 
lighting  station. 

The  construction  is  fireproof  throughout;  armoured  fire- 
proof doors,  which  close  automatically  when  the  temperature 
exceeds  155°,  are  hung  between  the  main  store-rooms,  and  a 
complete  sprinkler  instaUation  is  laid  over  all  the  ceilings. 

Details. — Two  large  store-rooms,  120  by  40  feet :  six,  80  by 
40  feet ;  one,  40  by  40  feet ;  and  one,  40  feet  by  22  feet  6  inches. 

Basement. — Boiler  for  heating  apparatus,  10  by  4  feet,  by 
Haden  and  Company,  Trowbridge. 

Machinery. — Two  hydraulic  pumps,  working  to  a  high  and 
low-pressure  of  1680  lbs.  and  150  lbs.  The  first,  with  three 
plungers  of  3  inches  diameter  and  4  inches  stroke ;  the  low- 
pressure  pump  plungers  of  3  inches  diameter  and  6  inches 
stroke ;  two  open-type  bipolar  continuous  current  motors,  of 
20  B.H.P.  and  15  B.H.P.  series  wound  with  multiple  field  coils  ; 
and  two  accumulators,  one  made  for  a  working  pressure  of 
750  lbs.  per  square  inch,  and  one  for  1680  lbs.  per  square  ioch. 

Accumulators  are  placed  in  cast-iron  tanks,  and  fitted  with 
tappet  gear  for  actuating  switches  for  regulating  the  motors. 

Baling  Presses. — There  are  five  of  these  in  the  packing  and 
issue  room,  having  rams  of  9  inches  diameter  with  a  maximum 
stroke  of  5  feet.  When  working  with  the  maximum  pressure 
of  1680  lbs.  per  square  inch  the  load  on  the  ram  is  47  tons. 
They  are  drained  through  the  floor.  Pumps,  rams  and  presses 
are  all  supplied  by  Messrs.  Hayward-Tyler  and  Company. 

Lifts  and  Motors. — Are  supplied  by  Messrs.  Easton,  Anderson 
and  Company,  Enth. 

The  two  lifts  are  designed  to  carry  10  cwt,  and  are  worked 
each  by  its  own  6  H.P.  motor.  The  controlling  gear  is  of  the 
reversing  type,  actuated  by  a  hand-rope  of  steel  hemp-covered 
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wire  from  the  cage.    The  lifts  are  balanced  by  weights,  and 
automatic  safety  gear  provided. 

The  motors  are  compound-wound  reversing.  They  are  started, 
stopped  and  reversed  by  means  of  a  controlling  chain  passing 
over  a  sprocket  wheel,  and  worked  by  a  man  in  the  lift. 

This  chain  is  also  worked  by  tappet  discs  keyed  on  to  it 
for  automatically  stopping  the  motor  when  the  cage  reaches 
the  top  or  bottom  of  the  lift. 

Tlie  Sprinkler  InstaUation. — This  fire-extinguishing  apparatus 
has  been  supplied  and  fixed  by  the  Grinnell  Sprinkler  Company. 
It  consists  of  a  network  of  water  pipes,  laid  on  to  the  ceilings,  to 
which  are  attached  a  nimiber  of  "  sprinklers  "  or  roses,  formed 
of  a  composite  metal  which  fuses  when  the  temperature  in  the 
room  exceeds  155°.  As  soon  as  any  sprinkler  fuses,  the  circula- 
tion in  the  mains  of  the  system  actuates  a  motor,  through  an 
automatic  alarm  valve,  and  the  motor  sounds  an  alarm  gong 
fixed  outside  the  building,  the  alarm  continuing  so  long  as 
water  is  discharged.  Waste  and  testing  valves,  and  two  pressure 
gauges,  are  also  supplied.  There  are  about  350  sprinklers 
in  all. 

Fireproof  Doors, — These  are  supplied  by  the  same  firm,  and 
made  to  run  down  sliding  rails  in  the  same  manner ;  that  is,  by 
the  release  of  a  counter- weight  which  falls  when  a  fusible  plug 
by  which  it  is  attached  to  the  door  melts. 

The  doors  are  faced  with  tinned  steel  and  backed  by 
hardened  wood  of  three  thicknesses,  the  grain  in  each  thickness 
running  a  different  way. 

Heating  System, — The  radiators  and  hot-water  piping  valves, 
etc.,  were  supplied  by  Messrs.  G.  N.  Haden  and  Company,  of 
Trowbridge. 

The  return  pipes  are  covered  with  the  Mica  Company's 
patent  mica  composition. 

Ceilings, — These  are  formed  of  expanded  metal,  with  patent 
Sirapite  plaster. 

Floors, — These  are  of  2-inch  yellow  deal  on  creosoted  joists, 
the  planks  being  bedded  in  bituminous  composition  laid  on 
concrete. 
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Aldershot  Camp  Electbic  Lighting. 

In  the  problem  of  supplying  electricity  for  the  requirements 
of  a  military  camp  such  as  Aldershot  exceptionally  exact  data 
were  available,  and  the  shape  of  the  load  curve  could  be  made 
out  as  a  working  basis. 

The  system  of  distribution  adopted  was  by  direct  current  on 
a  three-wire  network,  the  pressure  at  lamp  terminals  being  200 
volts. 

The  camp  was  divided  into  twenty-eight  sub-divisions. 
The  total  number  of  points  to  be  wired  for,  irrespective  of  the 
number  of  lamps  per  point — ^many  being  three  and  five — is 
about  14,000. 

No  particular  system  of  wiring  is  adopted,  but  in  soldiers' 
quarters  and  buildings  generally,  where  internal  brickwork  is 
merely  whitewashed,  the  conduit  system  is  used ;  on  plastered 
walls,  where  work  is  on  the  surface,  the  conductors  are  laid  in 
casings;  in  many  cases  of  long  runs  in  roofis  the  wires  are 
supported  by  porcelain  cleats. 

Although  it  is  proposed  to  earth  the  middle  wire  of  the  net- 
work, no  difference  is  permitted  in  its  insulation  or  protection  in 
the  wiring  circuits,  each  side  of  the  three-wire  system  is  treated 
as  an  individual  installation  at  200  volts. 

All  switches  and  single  pole  fuses  (if  any)  are  placed  on  the 
outer  conductor,  which  result  is  obtained  by  the  use  of  red  and 
black  wires,  the  red  being  the  outer  in  every  case. 

Power  circuits  taken  into  buildings  are  kept  distinct  from 
lighting  circuits,  and  are  connected  up  to  the  outers,  all  motors 
being  wound  for  400  volts.  There  are  at  present  installed 
motors  aggregating  100  B.H.P.,  but  this  is  likely  to  be  con- 
siderably increased. 

The  distribution  network  consists  of  two  complete  ring  dis- 
tributors, one  for  Stanhope  and  one  for  Marlborough  lines,  each 
supplied  by  several  feeders.  These  rings  are  each  provided 
with  a  number  of  distributing  points,  at  which  are  placed  pillar 
boxes,  a  certain  number  of  these  being  also  feeding  points ;  the 
branch  distributors  are  connected  with  the  pillar  boxes,  and  are 
arranged  so  that  each  barracks  may  be  separately  metered  and 
controlled. 

The  mains  are  three  core  or  concentric  cables  insulated  with 
paper,  lead  covered,  and  laid  solid  in  stoneware  troughs.    Where 
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road  crossings  occur  at  places  subjected  to  heavy  traffic,  the 
troughing  is  of  cast  iron  with  cast-iron  covers. 

The  street  lighting  circuits  are  kept  entirely  separate  from 
the  remainder,  and  are  provided  for  by  single  cables  for  the  arc 
and  twin  cables  for  the  incandescent  lamps. 

The  main  road  through  the  camp,  viz.  the  Queen's  Avenue, 
will  be  lighted  by  thirty-two  arc  lamps,  the  columns  being  each 
fitted  with  two  incandescent  lamps  as  an  alternative;  the 
remainder  of  the  roads  will  be  lighted  with  incandescent  lamps, 
two  on  each  post. 

Service  boxes  on  buildings  are  in  the  majority  of  cases  on  the 
outside  walls,  this  is  brought  about  largely  by  the  general  absence 
of  cellars,  by  the  requirements  of  the  War  Department  as  to 
switch  control,  which  is  conveniently  arranged  for  by  an  external 
switch ;  and  generally  as  a  protection  from  fire. 

The  steam  generating  plant  consists  of  six  water-tube  boilers 
set  in  pairs  in  brickwork;  their  evaporative  capacity  is  each 
5000  lbs.  of  water  per  hour,  with  feed  water  at  112''  F.,  to  a 
pressure  160  lbs.  per  square  inch.  The  feed  pumps  are  in  dupli- 
cate, each  set  consisting  of  a  three-throw  pump  actuated  by  a 
multipolar  motor,  series  wound,  water  being  taken  either  from 
an  overhead  tank  of  five  thousand  gallons  capacity  (into  which 
the  condensed  water  is  returned)  or  from  the  cooling  pond.  The 
arrangement  of  the  feed  piping  provides  for  a  duplicate  service 
either  through  the  economiser  or  direct  into  the  boilers.  The 
economiser  consists  of  two  double  sections,  each  of  192  vertical 
tubes,  and  is  arranged  with  a  jimction  pipe  so  that  both  sections 
may  be  used  singly  or  in  parallel,  or  the  sections  may  be  placed 
in  series  with  each  other.  There  is  no  by-pass  in  the  economiser 
chamber,  but  there  is  an  entirely  separate  imderground  flue  for 
use  during  repairs.  The  boilers  are  arranged  for  firing  with  coal 
by  hand  under  natural  draught.  It  is  estimated  that  five  boilers 
will  deal  with  the  load,  and  that  one  may  therefore  always  be 
down  for  cleansing ;  consequently  five  bunkers  are  provided,  each 
having  a  capacity  of  about  10  tons  without  stacking.  In  addition 
to  the  bunkers  it  is  intended  to  build  a  coal  store  of  500  tons 
capacity  as  a  stand-by ;  and  a  narrow  gauge  railway  laid  in  front 
of  the  boilers  will  be  Used  for  conveying  purposes.  Inside  the 
boiler  house,  near  the  entrance,  the  trucks  pass  over  a  weigh- 
bridge. 

The  quantity  of  water  pumped  into  the  boilers  is  measured 
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by  passing  through  duplicate  water  meters  under  pressure ;  and 
the  quantity  of  condensed  water,  equivalent  to  that  used  in  the 
engines,  by  passing  through  a  meter  after  leaving  the  hot  well. 

The  electrical  generating  plant  consists  of  three  sets  of 
250  kilowatt  and  one  set  of  100  kilowatt  capacity ;  the  dynamos 
are  bipolar,  and  the  armatures  direct  driven  by  turbines. 

The  250  kilowatt  sets  generate  at  400-450  volts,  and  are 
coupled  direct  to  the  outers  of  the  network ;  the  100  kilowatt  is 
a  tandem  set,  with  two  dynamos,  each  generating  at  200-225 
volts,  the  terminals  being  connected  with  the  three-wire  for 
acting  as  a  steam  balancer.  The  main  steam  pipes  are  in 
duplicate,  and  provide  two  distinct  means  of  supplying  the 
separator  columns  connected  with  the  turbines.  These  separator 
columns  are  fitted  with  automatic  traps  of  the  thermoscopic  t3rpe, 
arranged  for  returning  condensed  water  to  the  feed  tank,  and  also 
with  water  gauges  for  hand  working.  Similar  traps  are  fitted  to 
the  main  steam  pipes  on  the  boiler-house  side.  The  exhaust 
steam  is  led  through  stop  valves  to  a  common  exhaust  pipe, 
running  in  a  subway  underneath  the  engine  room  floor,  and 
thence  to  the  condensers,  which  are  in  duplicate,  or  through  an 
automatic  valve  to  atmosphere. 

Circulating  water  for  condensing  purposes  is  brought  by 
gravity  from  an  adjacent  cooling  pond,  and  pumped  back  again 
by  two  centrifugal  pumps.  These  form  part  of  the  duplicate 
motor-driven  combined  pumps,  which  deal  with  the  air  and  hot 
water  delivery  and  also  the  return  from  the  hot  well  to  the  feed 
tank  referred  to.  The  capacity  of  each  combined  pump  with  its 
condenser  is  the  exhaust  steam  of  one  250  kilowatt  set  at  full 
load. 

The  balancer-booster  consists  of  four  bipolar  machines 
coupled  together,  compensates  for  100  amperes  out  of  balance, 
and  the  booster  will  raise  375  amperes  on  each  side  of  the  three- 
wire  system  from  0-100  volts. 

The  switch-board  provides  for  three  panels  and  one  spare 
for  the  250  kilowatt  sets,  one  panel  for  the  100  kilowatt  sets, 
one  for  the  balancer,  and  two  (one  positive  and  one  negative)  for 
the  battery,  twelve  feeder  panels  and  two  spare,  two  panels  for 
combined  pumps,  two  for  feed  pumps  and  economiser  motors, 
and  one  for  station  lighting. 

The  whole  of  the  control  of  the  electrical  plant,  except  the 
feed  pump  and  economiser  motors,  is  from  the  switch-board. 
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In  the  generating  station  the  boiler  house  is  parallel  with  the 
engine  room,  both  being  of  similar  dimensions,  viz. : — 

Length  65  feet,  breadth  46  feet  10  inches,  and  height  26  feet 
to  the  wall  plate.  Each  is  lighted  from  a  skylight  in  the  roof 
glazed  with  Mellow  and  Company's  patent "  Eclipse  "  glazing  and 
^-inch  rough  plate  glass,  ventilating  louvres  run  along  the  whole 
length,  which,  in  the  case  of  the  engine  room,  may  be  open  or 
closed. 

In  addition  to  the  top  lights  there  are  windows  in  the  outer 
walls  above  the  crane  raiL  The  pump  room,  16  feet  by  12  feet, 
and  stokers'  room  adjoining,  with  tank  over,  and  the  econo- 
miser  chamber,  35  feet  by  21  feet  7  inches,  are  on  the  south 
end  of  the  boiler  house,  while  the  offices,  workshops,  stores  and 
test  room  are  on  the  same  end  of  the  engine-room.  At  the 
north  end  of  the  engine  room  is  the  condenser  pit ;  this  runs  the 
full  width  of  the  engine  room,  is  14  feet  wide  and  11  feet 
6  inches  deep,  it  is  approached  by  means  of  an  iron  staircase 
leading  under  the  north  end  of  the  switch-board  gallery,  from 
which  access  is  also  obtained  from  a  landing  to  the  cable- 
chamber,  which  runs  under  the  remainder  of  the  switchboard 
gallery.  Behind  the  switchboard  gallery,  which  runs  lengthways 
in  the  engine  room,  lies  the  accumulator  house,  forming  an 
eastern  wing,  the  dimensions  of  which  are  43  feet  6  inches  by 
43  feet.  The  roof  of  the  accumulator  house  is  in  two  spans,  each 
provided  with  a  glazed  skylight  with  fixed  open  louvres.  Light  • 
and  ventilation  are  also  provided  by  windows  round  the  waUs, 
which  are  treated  with  Blundell's  petrifying  liquid.  The  floor 
is  paved  with  Candy's  32-panel  buff  vitrified  paving  bricks,  a  lead- 
lined  sink  of  special  design  is  provided  for  plate  washing 
whereby  all  sediment  is  retained  for  examination,  etc.,  in  a  stone- 
ware receiver.  The  engiue  room  is  paved  with  red  Ruabon  tiles, 
laid  herring-bone  pattern,  the  walls  being  glazed  brick  to  a  height 
of  13  feet,  above  which  the  bricks  are  light  buff.  The  glazed 
brickwork  is  in  two  colours,  Candy's  French  green  for  a  height  of 
6  feet,  the  remainder  being  white ;  the  edging  of  the  machinery 
foundations  is  a  glazed  green  bull -nosing  to  match. 

The  front  of  the  switchboard  gallery  is  panelled  with  white 
centres,  upon  which  are  mounted  the  station  wattmeters.  A 
six-ton  travelling  crane  on  rails,  supported  by  wrought-iron 
stanchions,  traverses  the  engine  house  and  condenser  pit. 

Opening  on  to  the  gallery  are  the  offices  of  the  engiueer  on 
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watch,  the  passage  leading  to  the  remainder  of  the  offices,  and 
the  test  room — from  each  of  which,  through  plate  glass  windows, 
the  engine  room  may  be  viewed. 

In  the  boiler  house,  a  cross  gallery  runs  the  whole  length  of 
the  boilers,  and  gives  access  to  the  stop  valves ;  the  top  of  the 
economiser  and  the  feed  tank  are  also  approached  by  tjie  same 
means. 

Separate  rooms,  each  fitted  with  a  lavatory  and  water-closet, 
are  provided  for  engine-room  and  boiler-house  staff,  leading  from 
their  respective  houses. 

The  boiler  house  is  paved  with  blue  Staffordshire  bricks,  the 
walls  for  a  height  of  6  feet  being  of  the  same  material,  the 
remainder  of  the  walls,  as  well  as  the  interior  of  the  economiser 
chamber,  pump  room  and  mess  rooms,  being  treated  with  petri- 
fying liquid.  The  floors  of  the  pump  room  and  stokers'  room 
axe  also  in  blue  Staffordshire  bricks. 

The  bunkers,  which  are  on  the  outside  of  the  boiler  bouse,  are 
protected  by  a  lean-to  galvanised  iron  roof,  and  have  raked 
bottoms  and  sides  to  facilitate  handling  the  coal  through  the 
bunker  doorways,  which  are  shut  by  sliding  iron  doors  and 
communicate  with  the  firing  space  in  front  of  the  boilers. 

Four  separate  sumps  are  provided  for  the  boiler  blow-off 
pipes,  and  are  arranged  so  that  it  is  impossible  for  steam  during 
blowing-down  operations  to  find  its  way  into  a  boiler  laid  off  for 
cleaning.  Access  to  these  sumps  is  made  through  manholes  with 
locked  covers,  and  each  is  provided  with  a  four-inch  vent  pipe  to 
carry  off  any  pressure  caused  when  blowing  down.  The  econo- 
miser blow-off  is  dealt  with  in  a  similar  and  separate  sump. 

The  arrangement  of  duplicate  flues  enables  repairs  to  the 
economiser,  which  is  placed  in  the  main  flue,  or  to  the  flues 
themselves,  to  take  place  at  any  time.  Access  is  obtained  at 
both  ends  by  double  seal  iron  doors,  while  at  the  chimney  end 
is  provided  a  double  damper  with  vanes  at  right  angles  to  each 
other,  mounted  on  and  actuated  from  outside  by  a  vertical  spindle, 
which  can  be  locked  in  one  or  other  position,  so  that  when  one 
flue  is  open  the  other  is  shut. 

The  sectional  area  of  the  main  flue  is  7  feet  by  4  feet  6  inches, 
that  of  the  reserve  6  feet  3  inches  by  4  fe  et6  inches. 

The  chimney  shaft  is  150  feet  in  height  above  ground  level 
and  7  feet  4  inches  internal  diameter  at  the  top.  It  is  lined  to 
a  height  of  75  feet  with  firebricks,  having  an  annular  ven- 
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tilated  space  between  them  and  the  chimney  brickwork.  This 
space  is  covered  over  at  the  top  with  projecting  York  stones 
built  into  the  outer  brickwork  which  slightly  overhangs  it  to 
prevent  dirt,  etc.,  falling  into  the  cavity ;  this  projection  is  a  few 
inches  above  the  firebrick  lining,  to  allow  for  expansion. 

The  foundations  are  octagonal  in  shape,  31  feet  across  the 
fiats  and  7  feet  thick,  with  an  area  of  800  sq.  fb.,  upon  which  the 
brickwork  commences.  This  octagonal  shape  is  carried  up  to  a 
height  of  34  feet  above  the  concrete  and  25  feet  from  the  ground 
line,  the  last  3  feet  consisting  of  eight  granite  blocks  dowelled 
together  and  forming,  with  3  feet  of  brick  oversailing  courses,  a 
cornice  from  which  starts  the  circular  portion  of  the  shaft.  The 
shaft  is  built  in  red  wire-cut  bricks  of  ordinary  pattern,  and,  with 
the  exception  of  the  base,  without  a  scafibld.  It  is  surmounted 
by  an  ornamental  cap,  the  whole  terminating  in  a  massive  cast- 
iron  weathering  ring  in  six  sections,  bolted  together  and  rag 
bolted  into  the  solid  brickwork. 

The  latter  is  1  in  40,  with  a  smooth  taper  outside;  eyes 
for  scaling  ladders  are  fixed  on  the  north  side. 

The  lightning  conductor  consists  of  a  ring  of  copper  carrying 
eight  spikes,  secured  to  the  cast-iron  weathering  ring,  and 
connected  to  an  encircling  ring  at  ground  level  by  two  copper 
tapes  of  Ij^inch  by  ^inch  section.  Gun-metal  holdfasts  built 
into  the  brickwork  give  the  necessary  fixing  for  the  tape,  which 
is  kinked  in  places  to  provide  for  expansion. 

The  ring  at  the  base  is  provided  with  two  earth  plates,  either 
of  which  may  be  disconnected  for  testing  purposes.  The  object 
of  the  double  tape  is  to  secure  a  means  of  testing  continuity. 
The  shaft  is  calculated  to  withstand  a  wind  pressure  of  56  lbs. 
per  sq.  foot,  without  reckoning  the  binding  properties  of  the 
mortar.     The  total  load  on  the  foundations  is  1200  tons. 

The  mortar  used  consisted  of  blue  lias  Ume,  1  to  2.  The 
cooling  pond  lies  a  distance  of  one  hundred  yards  from  the 
central  station,  on  the  opposite  side  of  the  road ;  the  supply  of 
water  is  obtained  from  the  roofs  of  buildings,  supplemented  by 
the  water  mains.  The  dimensions  are  200  feet  by  100  feet,  with 
an  average  depth  of  6  feet.  The  water  is  drawn  from  the  comer 
nearest  the  station,  through  15-inch  cast-iron  and  spigot  socket 
pipes,  and  returned  at  the  opposite  comer  through  pipes  of  the 
same  dimensions.  Valves  placed  in  chambers  constructed  in  the 
pond  enable  the  supply  to  be  cut  oflf. 
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The  retaining  walls  are  constructed  of  brickwork,  surmounted 
by  a  blue  brick  coping,  and  backed  up  with  earth ;  the  bottom  is 
of  concrete  6  inches  thick,  laid  in  two  layers,  with  a  lining  of 
Callendar's  bitumen  sheeting  between  to  render  it  watertight ; 
this  sheeting  is  also  carried  up  the  sides  in  the  brickwork. 

The  whole  is  rendered  on  the  water  side  with  }-inch  Portland 
cement. 

The  pond  is  surrounded  by  an  unclimbable  iron  fence. 

The  whole  of  the  work  has  been  carried  out  by  civilian 
contractors,  under  the  direction  of  the  Commanding  Boyal 
Engineer,  South  Aldershot. 

Mr.  Arthur  J.  Mayne,  A.M.I.E.E.,  is  the  chief  electrical 
engineer  on  the  civil  staff  for  the  scheme. 


Supply  Depot. 

Owing  to  the  recent  great  increase  in  the  garrison  of  Aider- 
shot  and  to  the  temporary  nature  of  the  supply  buildings,  it 
became  necessary  to  provide  a  new  supply  depot  of  increased 
accommodation  which  should  embrace  all  the  most  recent  im- 
provements in  the  supply  of  bread  and  meat  to  the  troops. 

The  depot  as  now  erected  includes  tbe  following  buildings : — 

(a)  Abattoir.  (&)  Cattle  lairs,  (c)  Bakery  and  bread  store. 
(d)  Ofl&ces  and  guard-room,  (e)  Shops  and  stores.  (/)  Barrack 
block,     (g)  Water  tower,     (h)  Forage  barn. 

Other  works  that  will  shortly  be  undertaken  are : — 

(i)  Goods  shed  and  cattle-platform.  (J)  Eailway  and  sidings. 
(k)  Cattle  inspection  shelter,    (l)  Coal  and  wood  sheds. 

Tramways  are  provided  widiin  the  dep6t  for  the  carriage  of 
flour  and  coal. 

(a)  Abattoir. — The  general  arrangement  of  this  building  has 
been  based  on  the  design  of  similar  structures  at  the  foreign 
animals  wharf,  Mode  Wheel  slaughter  house,  Manchester  and 
elsewhere,  and  certain  improvements  on  those  designs  have  been 
effected. 

The  external  dimensions  of  the  building  are  181  feet  by 
62  feet.  It  is  divided  into  six  sections,  as  follows,  from  end  to 
end :  first,  ablution  rooms,  stores,  etc. ;  then  cartway ;  then 
pounds ;  then  slaughter  house ;  then  cooling  room ;  and  lastly, 
issuing  room  and  office.     The  dimensions  of  the  issuing  room 
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are  72  feet  by  60  feet;  of  the  cooling  room  36  feet  by  60  feet ; 
and  of  the  slaughter  house  20  feet  by  60  feet. 

Ten  bullocks  can  be  slaughtered  at  once  in  the  abattoir,  and 
for  a  full  garrison  of  30,000,*  60  bullocks  would  be  slaughtered 
daily.  The  cooling  room  will  accommodate  50  bullocks  in  halves 
or  160  sheep;  the  issuing  room  50  bullocks  in  quarters  or 
320  sheep.  The  issuing  room,  cooling  room  and  slaughter 
house  are  all  paved  with  granolithic  concrete,  and  the  walls  are 
given  a  high  dado  of  glazed  blue  and  white  bricks.  Above  the 
dado  the  walls  are  coated  with  Blundell's  petrifying  liquid. 
The  junction  of  the  two  roofs  is  supported  on  rolled  steel 
stanchions.  The  lantern  of  fixed  wood  louvres  and  Mellowes' 
glazing  gives  light  and  ventilation  in  addition  to  the  windows 
and  louvres  in  the  walls. 

Perhaps  the  most  interesting  feature  in  the  building  is  the 
system  of  overhead  trolley  ways,  fixed  by  Messrs.  Herbert 
Morris  and  Bastert,  of  the  Empress  Works,  Loughborough. 
There  are  150  trolleys  running  on  these  tracks  which,  when  fully 
loaded,  can  be  passed  from  one  end  of  the  building  to  the  other 
across  the  various  points  and  crossings  with  the  greatest  of  ease. 
Hoists  and  stretcher  bars  are  also  provided  for  loading  the 
trolleys,  and  automatic  self-registering  weighing  machines  on 
each  of  the  five  main  tracks. 

For  cooling  and  issuing,  the  meat  remains  suspended  from 
these  trolleys. 

(b)  Cattle  and  sheep  lairs. — The  beasts  are  turned  into  these 
lairs  generally  one  or  two  days  before  being  slaughtered.  The 
lairs  are  connected  with  the  abattoir  by  a  paved  roadway 
strongly  fenced. 

They  are  of  an  irregular  shape ;  the  cattle  lair  of  internal 
dimensions  98  by  61  feet;  the  sheep  lair  40  by  30  feet,  the 
accommodation  provided  being  for  112  bullocks  and  100  sheep. 
The  bullocks  are  stalled  in  blocks  9  feet  4  inches  wide  with  a 
water-trough  down  one  side  and  a  feeding  passage  between  two 
troughs.  They  can  either  be  tethered  down  to  the  bars  at  the 
foot  of  the  trough  or  left  loose  in  each  block. 

The  floor  is  of  granolithic  concrete ;  the  walls  pointed  and 
covered  with  Blimdell's  petrifying  liquid.  Ventilation  and  light 
are  given  by  means  of  a  lantern  and  wooden  louvred  windows. 

Smaller  pens  are  provided  for  the  accommodation  of  the 
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Forage  is  brought  in  by  a  gangway  running  along  one  end  of 
the  building. 

(c)  Bakery  and  bread  store, — These  are  three-storied  buildings 
connected  together  by  a  bridge  and  a  covered  way.  In  connec- 
tion with  the  designs  the  arrangements  in  force  at  Messrs.  NevilFs 
Bakery  at  Heme  Hill  and  that  of  Messrs.  Fuller,  Church  Lane, 
Hammersmith,  were  studied. 

Nine  2-decked  draw-plate  ovens  will  be  used  in  the  bakery ; 
eight  of  Messrs.  Werner  Pfleiderer  Perkins  and  Company's 
telescocar  pattern  and  one  "  Priton  "  oven  by  David  Thomson, 
Slateford  Boad,  Edinburgh. 

Each  oven,  including  fire-box,  occupies  a  space  of  about 
16  by  7  feet  over  alL 

The  Perkins  oven  bakes  two  sets  of  190  2-lb.  loaves  in  55 
minutes ;  the  Priton,  two  sets  of  152  2-lb.  loaves  in  45  minutes. 

In  both  ovens  heat  is  maintained  by  superheated  steam  in 
sealed  pipes. 

Thermometers,  time-markers,  and  speaking  tubes  from  bake- 
house to  stoke-hole  are  supplied  by  the  manufacturers. 

The  bakery  is  a  building  270  feet  long  and  75  feet  broad  at  its 
broadest  dimension  on  the  ground  floor.  The  bakehouse  is  a 
room  100  feet  by  45  feet  into  which  the  draw-plates  of  the  ovens 
are  drawn  out  The  waUs  are  lined  throughout  with  Candy's 
glazed  bricks.  The  stoke-holes  and  mouths  of  the  ovens  are 
under  a  roof  separate  from  the  main  building.  The  consumption 
of  fuel  is  about  560  lbs.  of  coke  to  2000  2-lb.  loaves  and  18,000 
of  these  loaves  may  be  required  daily,  involving  a  consumption 
of  about  2  tons  of  fuel.  There  is  storage  in  the  bunkers 
for  17  tons  of  coke.  The  furnaces  are  connected  together  by  a 
longitudinal  flue  which  communicates  by  means  of  a  central 
transverse  flue  with  the  chimney  shaft  about  60  feet  high. 

Immediately  above  the  bake-house  and  of  similar  dimensions 
is  the  sponging  and  doughing-room,  where  by  means  of  Messrs. 
Perkins'  patent  machinery,  which  obviates  all  handling  in 
kneading,  the  flour  and  yeast  are  mixed,  and  the  dough  prepared. 
The  unbaked  loaves  when  ready  are  passed  down  into  the  bake- 
house below  through  two  trap-doors. 

The  kneading  and  mixing  machinery  is  as  follows : — 

Two  patent  universal  kneading  and  mixing  machines  of 
840  lbs.  capacity,  with  hand-tilting  arrangements. 

Two  "  spiral  brush  "  sifting  machines,  with  striking  gear  and 
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substantial  wooden  lids  to  kneading  troughs  and  wrought-iron 
balancing  tackle,  and  canvas  shoot  to  connect  with  sifters. 

Three  patent  water-gauging  and  tempering  tanks,  each  of 
60  gallons  capacity,  fitted  with  sliding  sccde  and  thermometer. 

One  patent  high-pressure  heating  apparatus,  with  160-gallon 
high-pressure  hot-water  storage  tank,  and  two  500-gallon  cold- 
water  storage  cisterns,  with  connections  for  supplying  hot  and 
cold  water  to  gauging  and  tempering  tanks. 

The  machinery  in  the  above  is  actuated  from  shafting  driven 
by  a  25  B.H.P.  Bushbury  multipolar  totally  enclosed  motor, 
built  by  the  Electric  Construction  Company,  working  at  630 
revolutions  per  minute;  the  current  being  supplied  from  the 
central  electric  station.  The  same  motor  will  also  work  a 
sack-hoist  for  the  flour  store  above  the  sponging  and  doughing 
room,  and  a  sack-cleaning  machine. 

The  remaining  rooms  on  the  ground  floor  of  the  bakery  are : 
master  baker's  office,  shifting-room,  drying-room,  canteen,  waiting 
room,  and  a  spacious  dining-room,  50  by  41  feet,  with  a  kitchen 
at  the  end  of  the  building.  In  the  basement  is  a  boiler-house 
for  the  heating  system,  and  a  beer  cellar  and  master  baker's 
store. 

On  the  first  floor  adjoining  the  sponging  and  doughing-room, 
are  stores  for  potatoes,  "  cones,"  yeast  and  cases,  and  a  brew- 
house  23  by  19  feet  with  four  40-gallon  coppers  for  instructional 
purposes. 

Ablution  rooms  and  latrines  are  provided,  separated  from  the 
main  building  by  a  covered  way. 

Bread  Store. — This  building,  as  has  been  noted,  is  connected 
with  the  bakery.  On  the  groimd  floor  there  are  the  following 
rooms :  bread  store  81  by  30  feet,  where  the  newly-baked  bread 
is  arranged  on  trays.  It  is  stacked  on  these  in  four  tiers  and 
provision  is  made  for  22,400  2-lb.  loaves  or  44,800  rations. 
Adjoining  the  bread  store  is  a  room  for  hospital  supplies  30  by 
17  feet,  and  next  to  this  room  a  field-column  equipment  store  of 
dimensions  40  by  30  feet  with  a  mezzanine  floor  20  by  8  feet 
for  the  storage  of  tents  and  tarpaulins. 

Above  the  bread  store  on  the  first  floor  is  a  field  column 
equipment  store,  100  feet  by  30  feet,  for  the  storage  of  heavy 
articles  of  equipment ;  and  above  this  again  on  the  second 
floor,  a  flour  store  of  the  same  dimensions.  Boiled  steel 
stanchions  and  joists  are  used  for  the  floors  and  their  support. 
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The  stanchioDS  are  encased  with  expanded  metal  sheeting  and 
plastered  with  P.C.C.  fireproof  casing.  The  flooring  is  wood 
block  set  in  bituminous  composition  on  concrete ;  the  floor  of 
the  bakehouse  is  of  granolithic  concrete.  Special  ventilating 
shafts  are  carried  into  the  bake-house  from  the  lantern. 

(d)  Offices  and  guard-roam. — This  biiilding  provides  ac- 
commodation for  the  officer  in  charge  of  the  supply  depot  and 
for  a  warrant  officer,  a  guard-room,  a  store,  and  offices  for 
a  chief  clerk  and  two  junior  clerks.  Also  water-closets  and 
lavatories. 

(e)  The  shops  and  stores  form  a  building  170  feet  long  by 
20  feet  broad,  in  which  the  following  are  comprised: — (i)  a 
retail  bread  store,  (ii)  an  office,  (iii)  a  retail  butcher's  shop,  (iv)  a 
carpenter's  shop,  (v)  a  lumber  store,  (vi)  a  shed  for  six  travelling 
ovens,  54  feet  long,  (vii)  a  4-8tall  stable.  A  store  for  mineral 
oil  is  also  provided. 

(f)  The  barrack  block  is  a  single  storied  building  68  by 
25  feet  and  gives  accommodation  for  a  N.C.O.  and  20  men. 

(ff)  The  water  tower  supplies  a  reserve  of  water  in  case  of 
failure  in  the  mains.  It  is  a  wrought-iron  cylinder  of  \  inch 
plate  16  feet  in  height  and  of  16  feet  diameter  holding  3215 
cubic  feet  or  20,000  gallons  of  water.  It  is  supported  on 
hexagonal  framing  32  feet  high.  The  design  is  an  interesting 
example  of  how  light  framing  may  be  consistent  with  stability. 

(A)  The  forage  bam  is  built  for  the  service  of  the  cattie  lairs 
and  is  45  by  20  by  12  feet  internal  dimensions,  to  hold  about 
24  tons  of  hay. 

The  goods  shed  will  be  for  the  unloading  of  flour,  coal,  and 
purchased  meat.  From  the  cattle  platform  adjacent  to  it  cattle 
will  be  driven  down  a  ramp  straight  into  the  lairs.  The  cattle 
inspection  shelter  will  be  for  the  veterinary  inspection  of  the 
beasts  as  they  arrive  at  the  depot  and  can  be  used  for  s^ega- 
tion  if  necessary,  or  as  an  extension  of  the  existing  lairs. 


DISCUSSION. 

Mr.  W.  Weaver  :  I  have  read  through  the  paper,  and  am 
struck  by  the  care  and  attention  bestowed  upon  it.  The  advance 
of  Aldershot  in  recent  years  has  been  remarkably  rapid.  I  see 
that  the  price  of  gas  is  2s.  lOd.  per  thousand  cubic  feet,  which 
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is  very  satisfactory  from  the  consumer's  point  of  view ;  there  are 
very  few  places  where  the  price  of  gas  is  lower  than  that.  I  do 
not  quite  follow  the  figiu^s  given  in  respect  to  the  refuse 
destructor.  As  far  as  I  can  make  out  there  are  two  cells,  and 
to  get  through  the  work  Mr.  Dennis  puts  upon  them,  each 
must  deal  with  10  tons  a  day — a  very  high  average.  There  are 
3  tons  of  clinker  a  day,  which  is  said  to  be  used  in  the  forma- 
tion of  bacteria  beds.  It  seems  to  me  the  bacteria  beds  could  not 
possibly  absorb  anything  like  the  clinker  refuse  obtained  from 
the  cells.  In  fact,  it  must  be  only  a  small  portion  of  it.  I  see 
that  Mr.  Dennis  is  in  the  interesting  stage  of  constructing 
stables  and  depot,  and  is  making  provision  for  two  steam  rollers. 
If  he  would  permit  me  I  would  suggest  that  he  should  make  a  pit 
under  one  of  the  roller  sheds,  for  repairs,  as  it  obviates  the  neces- 
sity of  the  men  having  to  lie  on  their  backs,  and  enables  them 
to  do  their  work  better,  and  to  earn  their  money.  I  observe 
that  some  portion  of  the  electricity  is  supplied  on  the  Eochdale 
penny-in-tlie-slot  system.  I  should  have  thought  that  the 
shiUing-in-the-slot  would  have  been  better,  as  when  the  light  is 
being  used  a  domestic  will  have  to  be  employed  constantly 
in  dropping  pennies  into  the  meter.  The  figures  given  with 
regard  to  incandescent  public  lighting — ^that  the  cost  is  4  per  cent, 
more  than  the  ordinary  gas-burners — is  not  borne  out  by  my  own 
experience.  In  Kensington  the  main  thoroughfares  are  lighted 
by  electric  arc  lamps,  the  secondary  roads  by  incandescent  gas, 
and  the  side  streets  by  ordinary  gas-burners.  My  experience  is 
that  we  obtain  much  more  light  at  about  the  price  the  lamps 
were  costing  before  the  incandescent  mantle  was  introduced.  I 
have  much  pleasure  in  proposing  a  vote  of  thanks  to  Mr.  Dennis 
for  his  paper. 

Mr.  J.  Lemon:  I  have  great  pleasure  in  seconding  the 
vote  of  thanks.  With  reference  to  the  water  supply,  it  is  said 
to  be  ample  in  quantity,  and  that  I  believe  to  be  the  fact ;  but 
I  am  rather  surprised  the  water  company  do  not  take  some 
steps  to  soften  it.  It  is  not  a  very  desirable  thing  to  supply  the 
public  with  a  water  of  16  *  8°  of  hardness.  I  do  not  know  what 
effect  it  has  upon  the  boilers  in  Aldershot,  but  I  should  think  not 
a  very  desirable  one.  In  reference  to  the  capacity  of  the  bacteria 
beds,  Mr.  Dennis  says,  "The  permanent  diminution  in  the 
holding  capacity  is  not  appreciable  even  in  the  bed  that  has  been 
in  continuous  work  for  three  years."    Then  a  little  further  on,  he 
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gives  the  answer  to  it,  because  he  says,  ''  the  surface  depth  to 
about  10  inches  of  the  primary  beds,  is  delved  over  once  a  fort- 
nighty  and  the  deposit  on  the  top  near  the  inlet  is  raked  off 
and  burnt  in  the  destructor.  The  total  accumulation  thus 
removed  amounts  to  an  average  of  five  barrows  a  day  for  the 
whole  of  the  primary  beds.  The  secondary  beds  are  harrowed 
ojDce  a  week.  The  labour  required  for  this  necessary  work  is 
two  men  constantly  employed."  I  think  it  is  the  experience  of 
every  one  who  has  to  do  with  these  bacteria  beds  that  it  is  only 
a  question  of  time  when  they  will  silt  up  if  some  steps  are  not 
taken  to  arrest,  by  sedimentation  or  other  means,  the  matter  in 
suspension.  That  is  what  would  happen  in  Aldershot  if  steps 
were  not  taken  constantly  to  remove  die  deposit  from  the  beds. 
As  the  cost  of  doing  that  is  at  the  very  least  100/.  a  year,  which 
represents  a  capital  of  2000/.,  I  suggest  to  the  Aldershot 
District  Council,  that  the  money  could  be  profitably  employed 
in  constructing  tanks  to  arrest  the  matter  in  suspension,  and 
give  the  beds  a  fair  chance. 

Mr.  A.  D.  Greatorex:  I  should  like  to  refer  to  the 
remarks  made  by  Mr.  Lemon  as  to  the  silting  up  of  the  bacteria 
beds.  My  experience  at  West  Bromwich  is  that  the  beds  have 
silted  up  to  the  loss  of  capacity  stated  in  my  paper  read  a  fort- 
night ago.*  The  detritus  tanks  I  am  placing  on  the  high  level 
will  deal  with  400,000  gallons  of  sewage,  and  the  cost  of  those 
tanks  is  just  imder  2000/.  So  you  could  at  Aldershot  for  a 
sum  of  2000/.  put  down  tanks  which  would  deal  with  more 
than  one-half  the  daily  flow.  I  feel  sure  after  my  experience  of 
four  or  five  years  that  beds  constructed  like  these  \idll  silt  up. 
Although  the  top  deposit  is  taken  off,  and  the  material  is  raked 
over  to  a  depth  of  10  inches,  a  great  deal  of  mineral  matter  will 
get  down  to  the  beds  and  they  will  lose  in  capacity.  I  therefore 
strongly  recommend  the  Aldershot  Council  to  adopt  detritus 
tanks  in  order  to  preserve  the  capacity  of  the  beds.  I  quite 
agree  with  Mr.  Dennis  in  his  assertion  that  neither  distributors 
nor  sprinklers  are  necessary,  and  also  that  the  disposal  of  a 
town's  sewage  cannot  be  left  to  automatic  machines.  I  think 
it  is  absolutety  necessary  that  the  working  of  beds  of  this 
character  should  be  looked  after  by  manual  labour,  and  that  the 
man  in  charge  should  be  rather  better  than  an  ordinary  labourer 
if  the  works  are  to  be  properly  and  successfully  worked.     I  am 
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pleased  Mr.  Dennis  has  made  these  two  statements,  because 
they  confirm  my  experience.  I  should  like  to  know  the  total 
cost  of  the  beds.  I  notice  in  connection  with  the  electric 
lighting  works  that  although  the  installation  was  opened  only 
last  May,  Mr.  Dennis  states  the  revenue  is  sufficient  to  cover 
all  working  expenses.  I  take  it  that  only  means  actual 
working  expenses :  the  revenue  has  not  been  sufficient  to  provide 
anything  for  interest  on  or  repayment  of  capital.  Even  if  the 
revenue  has  been  sufficient  to  cover  working  expenses,  the 
installation  must  have  done  remarkably  well.  The  charges  for 
the  supply  of  current  appear  to  be  rather  high ;  but  still  I  have 
no  doubt  as  more  customers  take  the  current  the  Aldershot 
Council  will  see  the  wisdom  of  reducing  the  price,  so  long  as 
they  keep  within  the  point  of  paying  their  way.  As  regards 
street-lighting,  I  think  it  worth  while  for  the  Council  to  study 
one  of  the  latest  developments  in  street  rlighting,  viz.  the 
Nemst  lamp.  It  is  much  cheaper  than  arc  lighting.  If  you  go 
in  for  arc  lighting,  it  has  the  effect  of  making  the  main  thorough- 
fares brilliantly  light,  and  the  side  streets  almost  dark ;  whereas 
with  the  Nemst  lamp  you  can  get  a  very  good  light  in  all  the 
streets  at  less  cost. 

Professor  Henry  Eobinson  :  What  is  the  population  whose 
sewage  is  drained  to  the  outfall?  The  paper  speaks  of  a  dry- 
weather  flow  of  600,000  gallons,  but  does  not  give  the  population. 

Mr.  Dennis  :  The  estimated  civil  population  is  18,000. 

Professor  Eobinson  :  I  quite  agree  with  what  has  been  said 
as  to  the  necessity  of  intercepting  inorganic  matter  in  treating 
sewage  biologically.  I  have  had  a  great  deal  to  do  with  this 
branch  of  work,  and  in  spite  of  all  you  can  do  in  intercepting 
road  detritus,  there  is  a  certain  amount  of  inorganic  matter  and 
fibrous  substances  which  might  get  into  the  beds.  It  is  there- 
fore very  important  to  those  who  have  to  design  bacteria  beds 
that  they  should  take  pains  to  remove  whatever  cannot  be 
dealt  with  by  the  bacteria.  I  have  lately  designed  beds  with  a 
provision  for  arresting  such  matters,  as  I  know  perfectly  well 
that  some  inorganic  matter  may  get  into  the  beds  in  the  course 
of  years,  and  find  its  way  into  the  interstices  of  the  beds,  and  it 
will  be  necessary  from  time  to  time  to  wash  it  away. 

Mr.  W.  Brooke:  I  note  that  the  dry-weather  flow  of 
sewage  works  out  at  33  gallons  per  head  per  day.  Perhaps 
Mr.  Dennis  will  tell  us  the  quantity  of  water  per  head  supplied 
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by  the  water  company.  With  respect  to  the  isolation  hospital, 
I  notice  that  the  cost  works  out  at  273/.  per  head.  This  is  a 
very  unsatisfactory  way  of  working  out  the  cost  of  a  hospital.  I 
have  been  gathering  information  on  this  subject  lately,  and  find 
that  the  cost  varies  from  100/.  in  one  case  to  500/.  per  head. 
The  cost  of  the  site  makes  a  very  material  difference  in  the 
cost  of  carrying  out  a  hospital  I  diould  like  Mr.  Dennis  to  give 
us  the  cost  of  the  isolation  hospital  wards  and  administration 
block  at  so  much  per  foot  cube.  My  coimcil  wanted  me  to 
carry  out  a  hospital  building  at  a  cost  of  100/.  a  bed,  but  I 
pointed  out  that  such  a  restriction  was  absurd,  as  the  mean  cost 
of  similar  institutions  was  250/.  per  bed. 

Mr.  W.  ELlrpur  :  I  should  like  to  know  the  cause  for  the 
statement  that  '*  the  quality  of  the  e£9uent  has  been  impaired 
by  the  Local  Oovemment  Board's  requirement  to  pass  it  over 
land  before  discharging  into  the  Blackwater."  It  seems  to  me 
there  must  be  some  peculiarity  about  the  soil  over  which  it 
passed  to  cause  such  an  effect  upon  the  e£9uent  after  leaving 
the  beds.  There  must  be  some  particular  cause  for  this,  other- 
wise it  is  contrary  to  all  experience  up  to  the  present  time. 

Mr.  B.  W.  Cass:  The  rapidity  with  which  bacteria  beds 
choke  in  the  interior,  will  probably  be  proportionate  to  the 
amount  of  inorganic  matter  in  the  sewage,  which  inorganic 
matter  the  microbes  cannot  assimilate.  Especially  does  this 
apply  to  inorganic  matter  in  solution,  such,  for  example,  as  iron 
in  solution,  which  would  precipitate  ferric  oxide  in  the  interior 
of  the  beds  very  rapidly.  In  the  West  Bromwich  sewage  there 
may  be  a  large  proportion  of  this  metal  in  solution,  which  would 
account  for  the  results  ;  whereas  in  Aldershot,  which  is  a  purely 
domestic  sewage,  the  results  would  naturally  be  quite  different. 
In  some  cases  there  is  as  much  as  15  per  cent,  of  iron  in  the 
sewage.  Each  case  should  be  considered  separately  and  de- 
termined according  to  the  chemical  and  physical  nature  of  the 
sewage.  If  this  was  done  a  great  many  mistakes  and  apparent 
contradictions  would  be  avoided. 

Mr.  A.  H.  Campbell  :  I  notice  Mr.  Dennis  states  that  tbe 
sewerage  of  the  town  is  on  the  separate  system,  and  further  on, 
that  the  cost  of  private  street  works  at  per  foot  frontage  is 
between  IO5.  and  125.  per  foot.  I  presume  Mr.  Dennis  means, 
that  is  the  cost  of  connection  of  the  gullies  to  the  separate  drains 
and  not  the  cost  of  laying  the  drains  themselves.     Speaking  of 
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lOs.  or  12s.  per  foot  frontage,  I  notice  that  most  of  the  roads  are 
made  up  with  local  graveL  I  do  not  think  local  gravel  a  per- 
manent pavement  to  be  taken  over  by  the  local  authority.  It 
seems  to  me  if  flints  could  be  obtained,  the  cost  need  not  be 
largely  increased.  I  should  like  to  mention  that  in  the  district 
I  represent  we  have  spent  in  three  years  40,000/.  in  the  making 
up  of  private  streets,  the  work  being  done  by  direct  labour  with 
Kentish  flints  and  granite  kerbs  as  channels,  and  with  grano- 
lithic— ^in  situ — foot  pavements  at  a  cost  of  between  &.  6d. 
and  98,  lOd.  per  foot  of  frontage.  That  price,  I  think,  holds  the 
record  for  districts  around  London.  I  should  like  to  ask 
whether  the  private  street  works  are  undertaken  by  direct 
labour  or  contracted  for  ?  On  the  question  of  the  refuse  de- 
structor, I  notice  Mr.  Dennis  gives  the  price  of  labour — ^which  ib 
very  important — at  Is.  2d.  per  ton.  That  appears  excessively 
moderate,  and  I  do  not  think  it  can  be  rivalled  for  gross  cost 
per  ton.  Probably  the  installation  of  the  Meldrum  destructor 
with  feeding  direct  into  the  cell  at  a  low  level,  conduces  to  that 
low  rate.  I  should  like  to  ask  a  fiirther  question  with  respect 
to  the  electric  lighting.  He  states  that  the  first  six  months' 
working  was  carried  out  by  Messrs.  Parker  under  contract  on 
the  minimum  unit  guarantee  principle.  If  Mr.  Dennis  could 
give  us  information  as  to  what  that  principle  means  in  its 
application  it  would  be  interesting  information. 

Mr.  J.  A.  Growthsr  :  I  should  like  to  ask  whether  the  refuse 
has  been  actually  weighed,  or  is  this  amount  estimated  ?  If  it 
has  been  actually  weighed,  I  think  the  price  of  U.  2d,  per  ton  is 
a  very  reasonable  one ;  but  my  experience  is  that  the  cost  of 
burning  refuse  varies  throughout  every  month  of  the  year.  It 
depends  entirely  upon  the  character  of  the  refuse.  I  have 
burned  it  from  ll^^d.  up  to  Is.  4^.  per  ton.  In  August  of  this 
year  the  cost  for  burning  was  Is.  3|d ;  in  July  it  was  Is.  2f<2.  ; 
in  June  it  was  Is.  ^d.  This  is  accounted  for  to  a  great  extent 
by  a  certain  proportion  of  garden  refuse  being  put  in  it.  Then 
we  all  know  how  people  are  practising  economy  all  over  the 
country,  and  are  taking  out  all  combustible  matter  from  the 
ashes ;  and  of  course  that  increases  the  cost  of  burning.  The 
reason  I  asked  the  question  as  to  whether  this  has  been  actually 
weighed  or  not,  is  that  some  years  ago  I  estimated  a  large 
quantity  of  refuse,  and  found  the  cost  of  burning  it  came  out  at 
about  9d.  per  ton.    We  put  down  a  weigh-bridge  and  weighed 

Digitized  by  LjOOQIC 


DISCUSSION.  116 

the  refuse,  with  the  restdt  that  the  price  went  up  from  this 
ridiculously  small  figure  to  Is.  2d.  per  ton. 

Mr.  A.  J.  Dickinson  :  With  r^ard  to  sewer  ventilation,  I 
should  like  to  ask  Mr.  Dennis  whether  he  has  altogether  aban- 
doned surface  grids.  I  notice  he  has  put  up  a  laige  number  of 
ventilating  shafts.  As  regards  the  crop  on  the  sewage  farm, 
we  are  tolditis  a  very  poor  soiL  I  am  very  much  interested  in 
this  question  of  farm  crops.  I  have  on  my  own  farm  a  crop  of 
mangold  wurzels  averaging  about  50  tons  to  the  acre  which  will 
pay  the  whole  cost  of  working  together  with  interest  on  capital 
and  repajrment  of  loan.  With  r^ard  to  the  main  roads,  I  find 
from  the  paper  there  are  six  miles  repaired  with  quartzite  and 
local  pit  flints,  and  the  remainder  of  the  roads  with  broken 
gravel.  I  think  gravel  is  a  very  costly  material  to  put  on  a 
road  of  any  kind  whatever,  even  if  you  got  it  free,  to  say 
nothing  of  a  cost  of  2s.  per  yard.  My  experience  is  that  granite 
is  the  most  economical  materiaL  I  should  also  like  to  ask  the 
cost  of  the  water  tower  spoken  of  in  the  paper. 

Mr.  E.  Willis  :  I  should  like  to  ask  what  treatment  is  used 
at  the  electricity  works  to  soften  the  feed  water  for  boilers,  as  it 
is  practically  impossible  to  use  water  with  16*8  d^rees  of 
hardness  without  some  softening  process.  Mr.  Dennis  speaks 
of  the  daily  dry-weather  flow  of  sewage  as  600,000  gallons,  but 
further  on  he  states  that  the  quantity  of  sewage  pumped  per 
day  by  the  destructor  is  about  800,000  gallons,  a  difference  of 
200,000  gallons  in  the  daily  flow,  which  means  that  either 
storm  water  or  surface  water  finds  its  way  into  the  sewers.  This 
points  to  an  excessive  amount  of  rain  if  the  separate  system  is 
carried  out  in  its  entirety,  or  else  that  the  sewers  are  leaky  and 
that  the  subsoil  water  gets  into  thenL  With  r^ard  to  the 
bacteria  beds,  I  should  like  to  ask  whether  the  bottoms  of  the 
beds  are  undrained  and  laid  to  falls.  Mr.  Dennis  speaks 
of  some  special  arrangements  which  are  being  made  for 
reducing  the  wear  and  tear  of  the  fire-bars  at  the  electricity 
supply  works.  Would  he  mention  the  method  which  is  to  be 
adopted? 

lieut-Col.  JoNBS,  9*((*  *•  For  years  I  have  been  insisting 
that  what  we  want  are  properly  educated  men  to  become 
managers  of  farms.  We  want,  in  short,  men  who  understand  the 
ins  and  outs  of  sewage  treatment.  It  is  a  very  large  question, 
and  I  hope  in  the  afternoon  to  have  an  opportunity  of  showing 
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you  the  camp  farm  which  has  been  under  my  management  for 
the  past  seven  years.  The  farm,  which  is  one  of  the  earliest 
illustrations  of  the  application  of  sewage  to  land  in  England, 
was  let  for  a  time  to  a  tenant  who  n^lected  the  treatment  of 
the  sewage  for  economical  views  of  farming,  with  the  results 
that  the  farm  went  altogether  wrong  and  its  stored-up  fertility 
was  exhausted.  Now,  however,  after  seven  years  of  restoration 
by  the  expenditure  of  a  great  deal  of  money  by  the  War  De- 
partment, it  is  beginning  to  be  put  right  and  produce  a  fair 
effluent,  and  heavy  crops  of  grass  and  roots.  I  think  the 
Aldershot  town  works  have  been  conducted  satisfactorily  and 
most  economically,  with  very  thin  contact  beds  and  a  destructor 
on  the  spot,  serving  the  double  purpose  of  consuming  the  sewage 
sludge  and  producing  cheap  clinkers  as  material  for  the  contact 
beds. 

The  afternoon  vxisoecupied  with  an  interesting  round  of  visits 
to  the  town  sewage  toorks,  the  military  clothing  store,  ihe  camp 
farm  at  Ash  Vale  {where  the  engineer,  Lt-Col,  Jones,  a^oted  as 
guide  to  the  party),  the  abattoir,  the  electric  lighting  works,  and  the 
camp  swimming  baths.  On  returning  to  the  town  a  visit  was  paid 
to  the  eUctridty  works^  where  the  Members  were  kindly  entertained 
to  afternoon  tea. 


GOMMUNICATSD  RePLT. 

Mr.  Dennis  :  With  reference  to  the  points  raised  in  the 
discussion  on  the  bacteria  treatment  of  sewage,  I  am  pleased  to 
hear  that  Mr.  Greatorex  agrees  with  me  in  disapproval  of  the 
automatic  feeding  of  the  beds,  and  that  skilled  attention  is 
required  to  be  given  to  the  working,  but  I  cannot  admit  his 
and  Mr.  Lemon's  statement  that  the  expenditure  on  labour  in 
attending  to  the  surface  of  our  beds  is  sufficient  to  defray  the 
cost  of  a  large  detritus  chamber  which  would  do  away  with  the 
labour  now  employed.  This  is  tantamount  to  an  admission 
that  the  bacteria  beds  are  automatic,  requiring  little  or  no 
attention  to  the  surface.  Again,  it  would  be  necessary  to 
cleanse  the  large  detritus  chambers  suggested,  which  would 
absorb  much  of  the  expenditure  assumed  to  be  set  aside  for  the 
repayment  of  the  charges  on  capital.     I  think  the  fact  stated  in 
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the  paper  must  have  heen  overlooked  that  two  small  detritus 
chambers  are  provided,  and  those  are  sufficient  for  the  purpose 
required  of  them.  Whatever  might  be  done  in  the  way  of 
detritus  tanks,  I  maintain  attention  and  labour  must  be  devoted 
to  the  surface  of  the  primary  and  secondary  beds.  It  is  much 
more  satisfactory  and  economical  to  remove  the  grit  and  the 
insoluble  organic  matter  from  the  surface  of  the  beds  in 
preference  to  permitting  it  to  remain  and  to  be  washed  down 
to  diminish  their  holding  capacity.  No  horse  labour  is  em- 
ployed in  the  harrowing  of  the  secondary  beds.  Gkugings 
of  the  sewage  were  made  upon  two  of  the  primary  beds  on 
February  11  and  12,  1901,  and  upon  the  same  two  on  subse- 
quent dates.  On  September  25  and  26  of  this  year  the  gaug- 
ings  indicated  a  falling  off  in  the  holding  capacity  of  345 
gallons  for  primary  beds  of  the  size  of  57  feet  by  35  feet  by 
4  feet  6  inches  deep  of  clinker.  This  result  I  attribute  to 
the  care  and  attention  given  to  the  surface  of  the  material. 
The  cost  of  the  new  primary  beds  including  carriers,  filling,  etc. 
complete,  works  out  at  3815/.  per  acre,  and  the  secondary 
beds  at  1276/.  per  acre.  In  reply  to  Mr.  Weaver,  it  will  be 
eighteen  months  before  the  whole  of  the  secondary  beds  will 
have  been  completed,  during  which  time  it  will  not  be  neces- 
sary to  look  to  other  outlets  for  -the  clinker  produced  by  the 
destructor.  There  are  two  cells  only  to  the  Meldrum  de- 
structor at  the  works  which  are  fed  from  the  front.  The  cells 
are  worked  one  at  a  time  on  alternate  weeks.  The  quantity  of 
refuse  mentioned  in  the  paper  is  obtained  from  weight  and  not 
from  measurement  only.  I  agree  with  Mr.  Crowther  that  the 
price  per  ton  destroyed  varies  greatly  according  to  the  season, 
but  the  price  stated,  viz.  1^.  2d.  per  ton,  is  based  upon  a  year's 
average.  Mr.  Willis  considers  there  must  be  a  great  leakage 
of  subsoil  water  into  the  sewers,  because  the  average  daily  flow 
of  sewage  is  800,000  and  the  dry-weather  flow  600,000  gallons. 
I  do  not  think  this  is  excessive,  representing  as  it  does  a  differ- 
ence of  about  11  gallons  per  head,  whereas  as  explained  in  the 
paper,  the  whole  of  the  rainfall  collected  on  the  back  portion  of 
all  roofs  of  buildings  and  the  back  yards  together  with  the  entire 
surface  water  from  a  length  of  one-seventh  of  the  mileage  of 
roadways  discharge  the  rainfall  into  the  sewers.  All  new  streets 
are  done  under  contract.  The  cost  per  foot  frontage  given  is 
inclusive  of  the  cost  of  the  laying  of  surface  water  drains  in 
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addition  to  the  branch  drains  to  gullies,  where  they  do  not 
already  exist.  Mr.  Greatorex  considers  the  charges  for  a 
supply  of  electricity  somewhat  high,  but  with  a  small  under-* 
taking  the  6^.  and  4d.  charges  are  most  reasonable.  The 
average  price  obtained  is  5<2.  per  unit.  The  woi^s  costs  are 
slightly  below  that  figure  and  will  still  continue  to  decrease 
as  the  demand  increases,  affording  a  greater  margin  to  be 
utilised  in  the  repayments  of  the  charges  due  to  capital 
Experiments  are  being  made  with  the  Nemst  lamp  for  public 
lighting ;  it  has  not,  however,  been  decided  to  adopt  it  as  yet. 
Very  few  slot  meters  have  been  fixed,  but  of  those  which  are 
being  used  the  silver  coin  meter  is  the  most  favoured.  The 
"  maximum  unit  generated  "  principle  referred  to  in  the  paper 
represents  the  minimum  payment  on  the  basis  of  100,000 
units  used  per  annum  at  3id.  per  unit,  l^d.  for  the  next 
25,000  units,  and  Id,  per  unit  for  all  in  excess ;  but  the  Council 
have  the  option  of  an  alternative,  namely,  10  per  cent,  on  the 
actual  cost  of  running  the  station  during  the  time  the  works  are 
under  Messrs.  Parker's  control,  which  expires  as  at  present 
arranged  on  March  next.  I  am  sorry  that  I  cannot  give  Mr. 
Brooks  the  cost  per  foot  cube  of  the  various  hospital  buildings, 
my  estimate  having  been  made  out  firom  quantities  prepared 
for  the  whole  of  the  buildings.  The  angles  in  the  walls  of  the 
wards  are  rounded  and  the  rendering  is  finished  at  floor  level 
to  a  pitch  pine  cavetted  moulding.  I  beg  to  express  to  the 
large  numb^  of  Members  present  at  the  meeting  my  thanks 
for  the  kind  way  they  received  the  paper. 
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EASTEKN  DISTKICT  MEETING  AT 
KING'S  LYNN. 

October  18,  1902. 

HM  at  the  OmUUuiU,  King's  Lytm, 
T.  H.  Yabbicoh,^M.  Inst.  C.E.,  Presidbnt,  in  the  Chair. 


The  Mayor  (Mr.  T.  E.  Bagge,  J.P.)  received  the  Members  and 
o£Rered  them  a  hearty  welcome. 

The  President  returned  thanks  on  behalf  of  the  Association 
for  the  kind  welcome  they  had  received. 

The  Minutes  of  the  last  Eastern  District  Meeting  were  read, 
confirmed  and  signed. 

Mr.  J.  W.  Cockrill  (Great  Yarmouth)  was  unanimously  re- 
elected Hon.  District  Secretary  for  the  Eastern  District. 

The  following  paper  was  then  read  and  discussed : — 


FIVE  YEARS'  MUNICIPAL  WORK  IN 
KING'S  LYNN. 

By  henry  JAMES  WEAVER, 

BOBOUGH  SURVBYOR  AND  WaTSR  ENGIKSSR. 
HiSTORIOAL. 

King's  Ltnn  is  a  Parliamentary  and  Municipal  Borougn,  an 
important  market  town  and  seaport.  The  town  stands  on  the 
right  bank  of  the  river  Ouse,  two  miles  south  of  the  south-east 
extremity  of  the  Wash.  It  is  an  important  terminus  of  the 
Oreat  Eastern,  Great  Northern,  Midland,  and  Midland  and 
Oreat  Northern  Joint  Railways  by  which  it  has  communication 
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with  all  parts  of  the  kingdom.  The  name  occurs  in  Doomsday 
Book  as  Leen  and  Leena.  The  town  at  the  time  of  the  Norman 
Conquest  was  already  a  port  with  considerable  customs  and 
many  salt  works.  It  belonged  then  and  had  belonged  previously 
to  certain  Bishops.  It  continued  tiU  the  time  of  Henry  VIII.  to 
be  under  the  jurisdiction  of  the  Bishops  of  Norwich,  and  it  was 
known  during  that  period  as  "Lynn  Episcopi"  or  Bishop's 
Lynn.  It  was  early  and  long  a  great  resort  of  Hollanders  and 
Flemings  and  others  from  continental  shores  of  the  North  Sea, 
and  in  the  time  of  Richard  I.  it  was  much  frequented  by  Jews 
and  had  a  flourishing  trade.  Louis  the  Dauphin  took  it  in  1216, 
King  John  retook  it,  chartered  it  and  returned  to  it  for  the 
purpose  of  removing  his  treasures  when  they  were  endangered  by 
France,  and  in  leaving  to  cross  the  Wash  was  overtaken  by  the 
tide,  losing  all  his  baggage  and  very  nearly  his  life.  It  was 
visited  by  Edward  III.  in  1430,  and  it  had  a  mint  at  this  period, 
and  sent  nineteen  ships  to  the  fleet  against  France.  Henry  YIII. 
renewed  its  charter  and  changed  its  name  to  Lynn  B^is  or 
King's  Ljom.  Since  the  granting  of  the  Charter  by  King  John 
it  has  had  eighteen  other  charters  during  the  reigns  of  Henry  III., 
Edward  I.,  II.  and  III.,  Henry  V.,  Henry  VIII.,  Edward  VI., 
Mary,  James  I.,  Charles  II.,  and  George  11.  Lynn  sent  two 
members  to  Parliament  from  the  time  of  Edward  I.  until  the 
passing  of  the  Bedistribution  of  Seats  Act  in  1885,  when  the 
number  was  reduced  to  one. 

Arba,  Population,  Etc. 

The  tract  of  country  to  the  west  of  the  town  and  across  the 
head  of  the  Wash  is  an  alluvial  flat,  but  that  to  the  east  rises  in 
gentle  eminences.  The  town  is  about  1 J  miles  long  and  over 
half  a  mile  broad,  and  has  an  area  of  3061  acres,  with  a  popula- 
tion of  over  20,000.  Extensive  ruins  of  the  old  town  wall,  which 
encircled  the  land  side  of  the  town,  still  exist,  and  the  south  gate 
of  it,  a  fine  tower  with  a  lofty  archway  for  carriages  and  two 
smaller  ones  for  pedestrians,  is  in  excellent  preservation. 

Market  and  Market-Plages. 

The  cattle  and  com  markets  are  held  on  Tuesdays,  the 
former  being  chiefly  for  sheep,  over  30,000  of  which  are  some- 
times penned  on  fair  days.    This  market  has  an  area  of  5  acres. 
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The  com  hall,  which  stands  on  the  Tuesday  market,  was  erected 
in  1854  and  has  a  stone  front.  The  Tuesday  market-place 
comprises  an  area  of  3  acres,  and  had  formerly  an  el^ant 
market-cross.  The  Saturday  market,  which  is  at  the  southern 
end  of  High  Street,  serves  for  butchers  and  others. 

Municipal  and  other  Buildings. 

The  Guildhall,  formerly  the  hall  of  the  Trinity  Guild,  has  a 
chequered  front  of  flint  and  stone  with  Grothic  windows,  and 
includes  under  its  roof,  assembly  room  87  feet  long,  22  feet 
wide  and  22  feet  high,  council  chamber,  committee  rooms, 
mayor's  apartments  and  a  complete  suite  of  offices  for  the 
Corporation  officials,  also  rates  office.  The  custom  house  on  the 
Purfleet  was  erected  in  1683 :  it  occupies  the  site  of  a  religious 
house  which  belonged  to  the  Trinity  Guild,  and  is  a  mixed 
Greek  style  of  architecture  with  a  curious  pyramidal  roof 
surmounted  by  a  small  open  turret  terminating  with  a  pinnacle  at 
a  height  of  90  feet. 

The  Stanley  public  library  is  in  St.  James's  Eoad ;  it  was 
erected  in  1883  and  was  presented  to  the  town  by  the  late  Earl 
of  Derby,  K.G. 

The  public  baths  on  Common  Staith  Quay  were  erected  in 
1856,  and  constructed  of  brick,  containing  hot,  cold,  salt,  fresh, 
shower  and  swimming  baths. 

The  Corporation  erected  the  technical  school  on  London 
Soad  in  1893. 

Docks  and  Fisheries. 

In  former  years  the  space  between  the  town  and  the  open 
sea  was  obstructed  by  huge  banks  of  mud  and  sand,  formed  by 
the  rapid  action  of  ttie  tide  over  the  bed  of  the  river,  and  the 
passage  to  the  harbour  was  by  a  narrow  and  intricate  channel. 
These  evils  were  however  corrected  by  the  construction  of  a 
direct  channel  4  miles  long,  which  was  commenced  in  1850, 
and  has  resulted  in  the  gain  of  a  large  tract  of  land  on  the 
bank  of  the  Ouse  on  the  northern  side  of  the  town.  A  new 
dock,  the  Alexandra,  constructed  in  1867-9  at  a  cost  of  80,000/., 
contains  a  water  area  of  6|  acres.  An  important  addition  to 
this  was  made  in  1884,  when  the  Bentinck  Dock,  1000  feet 
long  by  400  feet  wide,  was  opened  for  traffic.    The  estate  of  the 
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King's  Lynn  Dock  and  Bailway  Company  coyera  an  area  of 
over  100  acres ;  and  in  addition  to  the  docks  already  mentioned 
includes  every  convenience  for  the  shipment  and  discharge  of 
cargoes,  togetiier  with  a  branch  railway  which  connects  the  dock 
with  the  Great  Eastern,  the  Midland  and  Great  Northern,  and 
London  and  North  Western  railways.  The  fisheries,  which  are 
the  property  of  the  Corporation,  are  carried  on  for  shrimps, 
cockles,  mussels  and  whelks,  of  which  immense  quantities  are 
despatched  to  London  and  the  chief  towns  in  the  Midland 
Counties. 

King's  Ltnn  Watsbwobxs. 

I7u  Old  Supply. — Prior  to  the  new  works  being  earned 
out,  the  old  supply  was  drawn  from  the  (Jaywood  river,  which 
rises  some  7  miles  away  at  the  village  of  Giimston,  issuing  from 
the  chalk  springs  in  the  district.  The  question  of  an  entirely 
new  supply  became  imperative,  as  the  result  of  an  inspector  of 
the  Lo(»l  Government  Board  tracing  the  cause  of  an  outbreak 
of  typhoid  fever  to  the  contaminated  water  supply.  The  Gray- 
wood  river  iB  most  liable  to  pollution  from  numerous  causes,  and 
unfortunately  the  Corporation  are  unable  by  legal  measures  to 
prevent  it.  In  the  last  two  miles  of  its  course  it  passes  through 
the  village  of  Gaywood,  and  is  bounded  on  the  south  side,  for 
some  distance,  by  alloUnents  and  cottage  gardens,  and  it  was 
considered  almost  impossible  to  purify  this  source  of  supply, 
although  filtration  and  other  means  were  considered. 

The  New  Supply, — The  new  works,  which  were  completed  in 
1899,  were  designed  by  Mr.  K  J.  Silcock,  M.InstC.£.,  of  Leeds, 
who  was  at  the  time  Borough  and  Water  Engineer  of  Lynn. 
The  site  selected  was  seven  miles  to  the  east  of  the  borou^  at 
the  village  of  Gayton,  and  consists  of  two  wells  sunk  in  the 
hard  chalk,  14  feet  apart,  centre  to  centre,  each  6  feet  2  inches 
in  diameter,  and  100  feet  deep,  both  being  steined  with  concrete 
varying  in  thickness  from  14  inches  to  6  inches.  At  the  bottom 
of  the  western  well  there  are  two  headings,  each  6  feet  high 
and  4  feet  wide ;  one  was  driven  for  a  distance  of  153  feet  to 
the  south  and  the  other  213  feet  to  the  north.  At  the  bottom 
of  eastern  weU,  a  third  heading  was  driven  to  the  east  for  a 
distance  of  293  feet,  and  in  this  well  a  bore  hole  8  inches  in 
diameter  was  sunk  to  a  depth  of  63  feet.  The  bottoms  of  the 
wdls  are  32  feet  above  Ordnance  Datum. 
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Tlbe  Engines  and  Pumps. — ^The  plant  is  in  duplicate  and  all 
parts  interchangeable.  It  consists  of  two  sets  of  boilers,  engines 
and  pumps,  which  were  made  to  deliver  respectively  1,000,000 
gallons  and  1,250,000  gallons  of  water  per  day  through  6243 
lineal  yards  of  15-inch  rising  main  to  the  reservoir  at  Bawsey. 
The  top  water  level  at  the  reservoir  is  108  feet  above  the  level 
of  the  bottoms  of  the  wells.  The  head  due  to  friction  in  the 
rising  main  is  15  feet,  so  that  the  total  head  against  the  pumps 
is  123  feet.  The  engines  are  of  the  horizontal,  compound,  triple 
expansion  type,  and  have  lately  been  so  arranged  as  to  run 
coupled  together,  and  work  both  sets  of  pumps.  They  are  con- 
nected to  each  other  by  means  of  a  substantial  shaft  carried  on 
massive  brackets,  to  wMch  is  attached  a  special  coupling,  by  which 
the  engines  can  be  immediately  disconnected  and  one  set  of  plant 
stopped,  allowing  the  other  set  to  continue  running.  By  this 
arrangement  the  speed  of  the  engines  is  greatly  reduced  whilst 
running  together,  and,  at  the  same  time,  an  excellent  stand-by  is 
also  ensured.  Whilst  running  coupled  together  the  speed  of  the 
engines  is  fix>m  75  to  80  strokes  per  minute,  but  when  running 
separately  the  normal  speed  is  from  112  to  120  strokes  per 
minute,  and  they  are  designed  for  a  working  boiler  pressure  of 
140  lb.  to  the  square  inch.  The  pumps  aie  of  the  3-tibrow 
type,  the  barrels  are  of  gun-metal,  and  all  large  pipes,  which 
are  13  inches  diameter,  are  composed  of  steel  plate  and  galvan- 
ised. The  strokes  of  the  pumps  are  2  feet  6  inches,  and  they 
are  geared  to  make  one  stroke  to  six  strokes  of  the  engine. 

The  requirements  of  the  contract  were  as  follows : — 

1.  The  engines  to  be  capable  of  pumping  1,000,000  gallons 
of  water  from  the  wells  at  Oayton  to  the  reservoir  at  Bawsey  in 
twenty-thsee  hours. 

2.  The  engines  to  give  an  efficiency  of  one  pump  horse-power 
to  every  21^  lb.  steam  consumed  per  hour. 

3.  The  boilers  to  evaporate  9  lbs.  of  water  per  pound 
of  coal. 

The  dimensions  of  the  cylinders  are  as  follows :  high  pressure 
6^  inches,  intermediate  pressure  9^  inches,  and  low  pressure 
12|  inches,  with  a  14-inch  stroke. 

The  boilers  are  two  in  number  and  are  of  the  locomotive 
type ;  they  are  multitubular,  and  of  mild  steel,  with  the  excep- 
tion of  the  fire-boxes  ^idiich  are  of  copper ;  they  have  been  testdd 
to  double  the  working  pressure,  viz.  280  lbs. 
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The  rising  main  is  15  inches  in  diameter,  through  which  the 
water  is  pumped  for  a  distance  of  6243  yards,  to  the  covered 
service  reservoir  at  Bawsey ;  the  pipes  are  socket  pipes  12  feet 
long  and  }-inch  thick,  the  average  weight  of  each  being  13  cwt. 
1  qr.  Before  being  delivered  on  to  the  site  they  were  subjected 
to  a  water  test  equal  to  400  feet  head,  and  are  coated  inside  and 
out  ¥dth  Dr.  Angus  Smith's  solution. 

The  Service  Beservair, — The  subsoil  consists  of  boulder  clay. 
The  walls  are  constructed  of  cement  concrete  composed  ol  one 
part  of  cement,  two  parts  of  sand,  and  four  parts  of  shingle. 
They  vary  in  thickness  from  5  feet  at  the  Imse  to  18  inches 
at  die, top,  and  are  lined  with  4^  inches  of  brickwork  set  in 
cement.  Their  height  is  14  feet,  and  the  top  of  the  reser- 
voir is  11  feet  above  the  ground  level.  The  floor  is  composed 
of  cement  concrete,  18  inches  thick,  and  where  it  supports 
the  columns  carrying  the  roof  it  is  3  feet  6  inches  thick.  It 
is  in  the  form  of  a  series  of  inverted  arches,  springing  from 
the  base  of  the  columns,  and  has  a  4j^inch  lining  of  brickwork 
set  in  cement.  The  roof  is  constructed  of  4J-inch  brickwork, 
in  a  series  of  arches,  which  are  carried  by  cast-iron  girders, 
12  inches  by  8  inches,  and  12  feet  long,  of  |-inch  metal ;  outside 
the  spandril  the  arches  are  filled  in  with  cement  concrete,  and 
the  whole  covered  with  j^  inch  of  pitch  asphalting.  The  drain- 
age of  the  top  of  the  reservoir  is  provided  for  by  means  of 
agricultural  pipes  laid  in  the  grooves,  and  the  whole  covered 
with  12  inches  of  earth.  The  reservoir  is  well  ventilated 
by  means  of  four  cast-iron  ventilators  3  feet  square  by  4  feet 
6  inches  high.  The  reservoir  is  constructed  in  two  equal  parts 
and  divided  by  an  18-inch  wall  for  purposes  of  cleansing.  The 
level  of  the  top  of  this  wall  equals  one-half  of  the  capacity 
of  the  whole  reservoir,  when  both  halves  are  full  of  water,  ie. 
500,000  gallons,  leaving  a  similar  capacity  in  the  upper  portion 
which  is  undivided,  so  that  when  the  reservoir  is  full  it  contains 
1,000,000  gallons.  The  internal  dimensions  of  the  reservoir  are 
140  feet  by  100  feet. 

An  electrical  indicator  is  fixed  which  indicates  the  depth  of 
water  in  the  reservoir  to  the  driver  in  charge  at  the  pumping 
station,  and  there  is  telephonic  communication  from  the  station 
to  the  Author's  office  where  a  log  book  is  kept,  showing  the 
depth  of  water  in  the  reservoir,  also  in  the  wells  at  9  a.m.,  1 
p.m.  and  5  p.m.  daily,  also  the  quantity  of  coal  consumed  during 
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t&e  pumping  period  of  the  day.  The  top  water  level  of  the 
reservoir  is  139  feet  above  Ordnance  Datum.  The  delivery 
main  is  15  inches  in  diameter  and  consists  of  cast-iron  socket- 
pipes  similar  in  all  respects  to  the  rising  main,  and  measures 
6900  yardfi!  from  the  reservoir  to  the  east  gates  of  Lynn,  from 
whence  it  flows  through  the  various  deliveiy  mains.  The  rising 
and  gravitation  mains  are  fitted  with  sluice- valves  at  the  lowest 
points,  and  air- valves  are  fixed  at  the  summit  of  each  hilL  The 
whole  of  the  above  work  was  carried  out  at  a  cost  of  30,761/. 

The  Deacon  St/stem  of  JFaste-WcUer  Detection, — The  daily 
quantity  of  water  supplied  through  the  water-mains  to  the 
borough  in  1898  amounted  to  1,150,000  gallons,  or  57^  gallons 
per  head.  Early  in  1899  the  Author  strongly  urged  the  Water- 
works Committee  to  adopt  a  complete  system  of  waste-water 
detection,  the  enormous  quantity  pumped  into  the  town  at  that 
time  being  such  that  the  new  supply  was  unable  to  keep  it  going. 
Thirteen  6-inch  Deacon  waste-detection  meters  were  fixed,  and 
the  town  divided  into  districts,  each  of  which  was  governed  by  a 
meter;  stopcocks  were  fited  on  every  service,  and  valves  so 
arranged  on  the  mains  as  to  command  each  street  and  section  of 
district.  Two  night  and  two  day  inspectors  were  appointed,  the 
duty  of  the  former  being  to  sound  at  night  each  stopcock  with  a 
stedioscope,  first  with  the  stopcock  open,  and  then  with  it  closed, 
in  order  to  ascertain  and  locate  the  leakage  if  any.  These 
inspectors  made  a  daily  report  to  the  day  inspectors,  who  visited 
the  houses  reported,  and  took  the  necessary  action  to  meet  each 
case.  The  number  of  inspectors  has  now  been  reduced  to  one, 
who  acts  as  night  inspector,  and  in  conjunction  with  the  foreman 
of  the  waterworks  department  is  sufficient  to  cope  with  the  work 
of  the  waste-water  department.  The  result  of  the  working  of 
the  scheme  has  been  that  over  20  gallons  per  head  per  day  have 
been  saved,  so  that  instead  of  an  average  of  57^  gallons  per  head, 
37  gallons  are  now  used,  and  the  Author  is  convinced  that 
although  underground  leakages  are  very  few  the  latter  amount 
can  still  be  further  reduced  by  from  7  to  10  gallons  per  head  by 
the  Waterworks  Committee  taking  action  and  prosecuting  persons 
for  wilful  waste ;  but  beyond  this  it  appears  to  be  quite  impossible 
to  reduce  it,  as  in  a  town  similar  to  Lynn  with  sewers  of  very 
flat  gradients,  necessitating  constant  flushing,  also  fish- washing, 
cockle-boiling,  water  used  by  the  docks  and  railway  companies 
and  breweries,  an  unusual  amount  must  necessarily  be  consumed. , 
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Early  in  1900  the  Waterworks  Committee  decided  to  renew 
washers  on  all  bib  taps  throughout  the  borough,  at  their  own  cost, 
and  although  this  has  put  an  enormous  amount  of  work  on  the 
department,  it  has  no  doubt  been  a  step  in  the  right  direction* 
AU  new  fittings  are  tested  at  the  Corporation  depot,  and  those 
approved  are  stamped,  and  unless  bearing  the  Corporation  stamp 
none  are  allowed  to  be  fixed.  The  Author  uses  a  drilling  and 
tapping  machine,  which  does  not  necessitate  the  water  being 
turned  o£f  whilst  connecting  a  ferrule  for  a  new  supply ;  this  he 
considers  most  useful  as  the  inconvenience  to  consumers  caused 
by  turning  off  the  water  is  avoided,  and  from  a  sanitary  point 
its  value  cannot  be  over-estimated  as  there  is  not  the  slightest 
chance  of  any  contaminated  subsoil  water,  or  sewage  matter, 
finding  its  way  into  the  water  main,  which  it  is  impossible  to 
avoid  in  the  old-fashioned  way  of  shutting  off  the  water  and 
tapping  the  main  whfn  empty. 

FiRB  Brigade. 

Tbe  Borough  Fire  Brigade  numbers  thirty,  including  the 
captain  and  first  and  second  officers.  The  appliances  are  as 
follows  :  Steamer  No.  1  supplied  in  1899  by  Messrs.  Bose  and 
Son,  capable  of  delivering  450  gallons  of  water  per  minute; 
steamer  No.  2  supplied  in  1881  by  Messrs.  Merryweather  and 
Son,  capable  of  delivering  260  gallons  per  minute.  A  hose- 
tender  supplied  by  Messrs.  Bath  and  Son,  of  King's  Lynn,  which 
carries  2000  feet  of  hose,  all  necessary  ladders,  jumping  sheets, 
life  lines,  pumps,  stretchers,  coal,  etc.  A  fire  escape  which 
reaches  42  feet  high.  A  manual  engine  and  two  hose-carts. 
The  members  of  the  brigade  are  chiefly  artisans,  many  being 
employees  of  the  Corporation.  They  are  paid  for  attending  all 
fires  and  drills.  The  fire  call  is  by  means  of  a  buzzer  fixed  to 
one  of  the  boilers  at  the  Corporation  Electricity  Works.  The 
contractor  for  horse  hire  and  the  captain  of  the  brigade  are  in 
telephonic  communication  with  the  fire  station  and  the  police 
office. 

The  existiDg  fire  station  is  most  inadequate  and  uncentral, 
and  the  question  of  providing  a  new  one  is  under  the  considera- 
tion of  the  Council ;  the  Author  has  prepared  plans  for  a  new 
station,  which  will  include  hose-tower,  stables  and  all  other 
oonv^enoes. 
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StaiUs,  depot,  and  yard, — As  will  be  observed  from  the 
accompanying  plan  the  depot  is  conveniently  designed ;  it  has 
recently  been  rearranged  and  new  buildings  erected  by  the 
Author.  It  will  also  be  seen  that  there  is  only  one  pair  of  gates 
to  the  yard,  all  the  men  and  materials  must  pass  the  foreman's 
office  in  entering  or  leaving  the  yard.  Near  this  office  is  a 
weighbridge  over  which  everything  passes,  and  is  booked  to  its 
respective  work  by  the  storekeeper,  who  is  constantly  in  atten- 
dance. The  depot  consists  of  thirteen  single  stalls  for  horses  and 
one  loose  box,  a  serving  room  and  harness  room  with  loft  over, 
containing  a  chaff  cutter  and  com  crusher,  which  are  driven  by 
a  3  B.H.P.  electric  motor;  foreman's  and  storekeeper's  office, 
weighing  machine,  paintei^s,  carpenter's,  shoeing-smith's  and 
mason's  shops,  cement  testing  room,  waterworks  shop  and  stores, 
tool,  lime,  cement  and  coal  stores,  steam-roller  shed  and  shop, 
and  shedding  to  accommodate  thirty  waggons  and  carts,  together 
with  a  commodious  stone  and  material  yard  at  the  rear,  and  the 
whole  is  completely  enclosed  by  a  high  boundary  wall,  and 
lighted  by  electricity. 

The  Corporation  also  make  all  concrete  slabs  for  footpaths, 
which  cost  about  2s.  6d.  per  square  yard.  This  finds  work  under 
cover  for  men  during  wet  days,  and  at  the  same  time  the  slabs 
are  made  considerably  cheaper  than  they  can  be  bought  and  de- 
livered at  Lynn.  They  are  in  the  following  sizes  :  3  feet  by  2  feet, 
2  feet  9  inches  by  2  feet, 2 feet 6  inches  by  2  feet,  2feet  3  inches 
by  2  feet,  and  2  feet  by  2  feet  by  21^  inches  thick.  They  are 
composed  of  one  part  of  cement  to  four  of  sea  shingle  and  sand, 
and  the  facing,  which  is  |-inch  thick,  is  of  three  parts  of  granite 
chips  to  two  parts  of  cement ;  they  are  made  on  the  groimd  in 
wooden  framing,  and  when  nearly  set  are  grooved  on  the  face  by 
means  of  a  small  wooden  roller. 

BOADS  AND  PaVSMENTS. 

There  are  20  miles  of  streets  and  roads  under  the  jurisdiction 
of  the  Corporation ;  16  miles  of  which  are  macadamized  and  the 
remainder  paved  with  either  granite  cubes  or  cobbles.  The 
streets  are  narrow  and  get  but  little  sun,  and  the  subsoil  being 
oi  alluvial  deposit,  they  require  constant  patching  and  attention, 
to  keep  the  surfaces  in  good  order,  where  they  are  macadamized, 
and  the  Author  has  proved  11^  inch  granite  to  be  the  best  size  for 
this  purpose,  and  1|  inch  for  coating.    The  old  pavements  were 
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mostly  paved  with  Caithness  stone,  but  many  of  these  have 
been  renewed  with  concrete  slabs.  In  1896  a  loan  was  sanc- 
tioned by  the  Local  Government  Board  amounting  to  17,689/. 
for  repa\'ing  many  of  the  streets  and  footways,  but  owing  to  the 
excavations  for  sewerage,  electricity,  water  and  gas  operations 
this  work  has  been  delayed,  to  illow  for  settlement  of  the 
trenches. 

Town  Refuse. 

King's  Lynn  is  very  fortunately  situated  r^arding  the 
disposal  of  its  refuse.  It  is  all  carted  to  a  yard  outside  the 
town  on  the  south  side,  and  is  sold  to  farmers  and  others  at  Is. 
per  ton  for  manurial  purposes;  but  it  is  probable  that  some 
difficulty  will  be  experienced  regarding  its  disposal  in  the  future, 
as  a  large  amount  of  excreta  from  the  closet  vaults  and  the  old 
box  closets  i9  no  longer  mixed  with  it ;  owing  to  the  extensive 
sanitary  improvements  in  the  abolition  of  these  and  the  substi- 
tution of  modern  water-closets,  it  is  now  taken  by  the  sewers. 

Sanitaby  Improvements. 

The  health  department  has  also  been  most  active.  During 
the  last  four  years  1600  privies  have  been  abolished  and  modem 
water-closets  fixed.  It  is  estimated  that  not  more  than  thirty  old 
cess-pits  remain,  and  the  next  few  months  will,  I  hope,  see  the 
last  of  them  removed.  Courts,  alleys  and  yards,  with  which  old 
towns  are  unfortunately  troubled,  have  received  their  share  of  at- 
tention and  no  less  than  280  have  during  the  above  period  been 
either  repaved  or  redrained,  and  made  sanitary. 

Infectious  Diseases  and  Small-Pox  Hospftals. 

The  Inftctiom  Distases  Hospital^  part  of  which  was  built  in 
1888  and  part  in  1897,  and  caretaker's  sitting  and  bed-room  in 
1902,  is  situated  a  quarter  of  a  mile  from  the  south  gates  and 
about  200  yards  from  the  Hardwick  main  road. 

The  hospital  ia  a  red  brick  building  having  two  separate 
wards,  male  and  female,  with  a  frontage  of  77  feet  6  inches. 
It  has  bed  accommodation  for  twelve  patients.  In  the  centre 
is  the  nurses'  room,  also  a  bathroom.  The  administration  block, 
which  consists  of  nurses'  bedrooms,  bedroom  and  sitting  room 
for  the  resident  caretakers,  pantry,  scullery,  kitchen  and  wash- 
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house,  is  connected  by  means  of  a  covered  way.  The  wards 
are  warmed  by  tortoise  stoves,  one  in  each  ward,  and  under 
each  bed  is  one  of  Kite's  ventilators,  and  in  the  walls  fresh- 
air  inlets.  The  closets  used  are  Moule's  patent  earth  closets. 
The  inclusive  cost  of  the  hospital  amounts  to  1200/. 

The  Small-Fox  Hospital^  is  situated  about  a  mile  outside  the 
town  and  half  a  mile  from  the  Hardwick  main  road.  It  is 
bounded  on  the  north,  south  and  east  by  a  deep  and  wide 
dyke,  and  on  the  west  by  a  fence  7  feet  high.  It  is  a  corru- 
gated iron  building,  lined  with  matchboards,  and  with  a  frontage 
of  100  feet.  Two  9-inch  dwarf  walls  1  foot  6  inches  high  run 
the  entire  length  of  the  building  and  are  built  on  a  cement  con- 
crete foundation.  Underneath  the  floor  the  whole  site  of  the 
building  is  covered  with  cement  concrete  6  inches  thick.  The 
walls  of  the  building  are  lined  throughout  with  two  thicknesses 
of  felt,  one  lining  next  to  the  matchboarding  and  the  other  next 
the  corrugated  iron,  allowing  air  space  between  the  matching 
and  the  iron.  The  floor-boards  are  tongued  and  grooved.  The 
ventilation  of  the  building  is  provided  for,  by  having  the 
galvanized  iron  ridge  and  the  matchboard  lining  so  fixed  as  to 
allow  ventilation  along  the  entire  length  of  the  roof.  The  top 
portions  of  the  windows  are  hinged  and  are  regulated  by  a  cord. 
There  are  two  main  wards  (male  and  female)  each  containing  six 
beds,  and  two  private  single  wards,  so  that  fourteen  beds  are 
provided.  Standing  out  from  the  front  are  two  rooms  for  the  day 
and  night  nurses,  and  from  the  rear  of  the  building  a  commodious 
kitchen  and  scullery,  pantries,  linen-closets,  etc.,  and  a  separate 
earth-closet  is  built  for  the  administration  block.  Adjoining  each 
main  ward  is  a  bathroom  and  an  earth-closet.  At  the  rear  of 
the  hospital  are  the  laundry  and  drying  rooms,  the  latter  being 
fitted  with  a  boiler  and  hot-water  pipes.  Hot  water  is  provided 
for  baths  by  boilers  at  the  end  of  each  ward.  A  careti^er  and 
his  wife  reside  on  the  premises,  so  that  the  hospital  is  ready 
to  receive  patients  at  a  moment's  notice.  The  total  cost  of  the 
hospital  and  buildings  amounts  to  about  800/. 

The  building  was  completed  on  April  13,  1902,  and  two 
days  afterwards  a  case  of  small-pox  occurred.  The  patient  was 
immediately  removed  to  the  hospital,  and  on  June  4  another 
case  cropped  up,  this  too  was  taken  at  once  to  the  hospital,  the 
result  being,  that  there  have  been  no  further  cases. 
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Sewerage. 

Previous  to  the  new  sewerage  scheme  which  has  just  been 
completed,  no  system  of  sewerage  could  be  said  to  have  existed. 
There  were  very  many  outfalls  to  the  river  of  various  sizes  and 
kinds  of  construction.  The  sewers  were  either  of  brick  in  bad 
condition,  or  were  not  laid  in  proper  gradients  and  not 
sufficiently  deep,  they  were  badly  ventilated  and  had  very  few 
manholes  for  inspection.  In  1887  the  ex-President  of  our 
Association,  Mr.  E.  G.  Mawbey,  M.  Inst.  C.E.,  Borough  Engineer 
of  Leicester,  who  was  at  that  time  Borough  and  Water  Engineer 
of  King's  Lynn,  prepared  and  presented  to  the  Corporation  a 
scheme  for  sewering  the  town,  but  this  was  not  proceeded 
with  at  the  time,  and  on  Mr.  E.  J.  Silcock  becoming  Borough 
Surveyor  of  Lynn,  he  designed  a  scheme  which  has  been  carried 
out.  It  differed  somewhat  from  Mr.  Mawbey's  scheme,  inas- 
much as  it  practically  divided  the  borough  into  four  drainage 
districts,  each  having  a  separate  outfall,  known  as  the  South, 
MiUfleet,  Purfleet  and  North  Districts,  whereas  Mr.  Mawbey's 
scheme  collected  all  these  districts  to  one  point,  which  was  at 
St.  Ann's  Fort,  North  End,  and  from  tlience  to  the  river  by 
means  of  a  large  outfall  sewer.  Mr.  Silcock,  however,  claimed 
that  his  scheme  could  be  carried  out  at  a  less  cost,  and  that  such 
deep  sewers  woidd  not  be  necessary,  also  that  better  gradients 
could  be  obtained.  The  combined  system  has  been  adopted,  so 
that  we  have  the  one  set  of  sewers  carrying  both  surface  water  and 
sewage.  Each  of  the  four  districts  has  a  sufficient  storage  culvert 
to  hold  the  sewage  during  tide-locked  periods,  and  the  culverts 
discharge  through  tidal  gates  in  a  confluent  state  into  the  river  at 
low  water.    The  total  cost  of  the  scheme  amoimts  to  27,71 3t 

The  Author  has  prepared  a  similar  scheme  for  sewering 
South  Lynn,  a  district  which  has  grown  considerably  lately ;  the 
outfall  will  be  into  the  river  Ouse  between  the  railway  bridge 
and  the  freebridge  at  South  Lynn,  which  is  about  one  mile  from 
the  centre  of  the  town,  and  the  annexed  drawing  shows  the  con- 
struction of  the  proposed  outfall.  The  storage  culvert,  to  which  a 
penstock  is  fixed,  is  of  cast-iron  flanged  pipes  where  it  crosses 
the  foreshore,  and  the  remainder  is  constructed  of  red  brick  with 
a  blue  brick  invert.  Hassal's  patent  jointed  stoneware  pipes 
will  be  used,  and  ventilation  provided  by  means  of  shafts  and 
manhole  covers. 
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By  JOHN  PILLING,  M.  Inst.  E.E., 
BoROUQH  Eleotrigal  Enginker. 

This  short  paper  is  in  response  to  the  request  of  the  Borough 
Engineer  of  King's  Lynn  that  a  description  of  the  electricity 
works  of  the  King's  Lynn  Corporation  shoidd  be  read  to  the 
Municipal  and  County  Engineers  on  their  visit  to  the  town. 
Perhaps  the  most  interesting  feature  of  the  works  is  the  fact 
that  the  plant  consists  of  both  gas  and  steam  generators. 

The  Corporation  obtained  its  provisional  order  in  1896,  and 
in  1898  obtained  the  advice  of  Professor  Henry  Eobinson  who 
designed  and  laid  down  the  initial  gas-driven  scheme  which 
commenced  to  supply  current  in  August  1899. 

Professor  Bobinson  first  proposed  a  steam-driven  scheme, 
but  owing  to  the  intended  site  for  the  generating  station  being 
substituted  by  another  one,  he  altered  his  designs  to  a  gas- 
driven  plant,  believing  at  the  same  time  that  there  woidd  be 
very  little  demand  from  private  users,  and  that  small  gas 
generators  woidd  be  capable  of  meeting  the  requirements. 

The  amount  of  the  loan  sanctioned  for  the  initial  scheme  was 
27,000/.,  and  the  total  expenditure  has  now  increased  by  exten- 
sions to  about  45,000/. 

As  the  area  supplied  is  a  con^pact  one  the  three-wire  direct 
current  system  of  supply  was  adopted  with  400  volts  across  the 
outer  conductors. 

The  generating  station  is  on  the  site  of  the  old  waterworks 
where  there  is  an  abundant  supply  of  water  suitable  for  con- 
densing and  boiler  feed  purposes,  and  a  railway  siding  for  the 
delivery  of  fuel  to  the  works. 

The  gas  producer  house  is  situated  at  some  fifty  yards 
distance  from  the  engine  room,  and  contains  four  Fielding  and 
Piatt's  gas  producers  working  on  the  Dowson  principle,  each 
designed  to  give  off  13,000  cubic  feet  of  gas  per  hour  of  a  calorific 
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value  of  145  B.Th.U.  per  cubic  foot.  They  are  fitted  with  steam 
jet  air  injectors,  the  cast-iron  pipe  being  laid  in  its  passage  to 
the  underside  of  the  fire-bars,  between  the  fire-brick  lining  and 
the  outer  iron  shell  of  the  producer. 

The  producers  are  fed  through  hoppers  from  the  top  in  the 
usual  way,  and  are  provided  with  cleaning  out  doors  at  the 
bottom.  Two  vertical  boilers  provide  the  steam  for  the  air 
injectors. 

Anthracite  peas  costing  248.  6d.  per  ton  delivered  are  used 
in  the  producers,  and  coke  with  screened  ashes  from  the  gene- 
rators in  the  vertical  boilers. 

The  gas  on  leaving  the  producer  passes  through  a  series  of 
vertical  cooling  pipes  on  the  top  of  which  there  is  fitted  a  water 
spray.  The  gas  then  passes  through  a  hydraulic  box  which 
prevents  the  gas  returning  to  the  producer,  also  two  scrubbers,  the 
first  being  filled  with  coke  and  sprayed  with  water,  and  the  other 
consisting  of  two  or  three  trays  of  sawdust.  The  gas  can  then 
be  sent  to  a  holder  and  on  to  the  engines  or  direct  through  an 
auxiliary  main  to  the  engines. 

The  main  gas-holder  is  of  wrought  iron  20  feet  in  diameter 
with  a  10  feet  lift  and  is  supported  on  four  cast-iron  columns 
with  wheels,  chains,  and  an  adjustable  balance  weight. 

There  are  five  gas  engines  working  on  the  Otto  principle 
with  "  hit-and-miss  "  governing.  The  engines  run  at  185  revolu- 
tions per  minute  and  drive  by  belts  40-kw.  dynamos.  They  are 
designed  to  give  65  B.H.P.  when  the  number  of  explosions  in 
the  combustion  chamber  of  the  engine  does  not  exceed  two-thirds 
of  the  possible  number.  The  engines  are  therefore  large  and 
massive  for  the  required  output,  being  capable  of  giving  out 
about  100  B.H.P.  for  short  periods.  They  have  cast-iron  single 
fly-wheels  cast  in  one  piece  weighing  over  eight  tons,  running 
between  the  engine  and  an  outer  bearing,  the  fly-wheel  also 
serving  as  belt  pulley. 

The  cylinder,  combustion  chamber  and  exhaust  valve  seating 
are  water  jacketed  and  the  water  for  the  jackets  is  supplied  by 
a  two-inch  centrifugal  pump  driven  by  a  2  H.P.  electric 
motor. 

The  ignition  is  on  the  hot-tube  method,  the  tubes  and  ignition 
valves  being  in  duplicate  to  prevent  stoppage  of  the  engine  in 
the  event  of  a  tube  bursting.  The  further  precaution  is  taken  to 
heat  one  of  the  tubes  by  the  producer  gas  and  the  other  by  town 
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gas  to  avoid  stoppage  should  the  quality  of  the  producer  gas  fall 
too  low  to  heat  the  tubes  sufficiently. 

For  starting  the  engines,  Fielding's  patent  starter  is  used 
which  operates  as  follows,  viz.  the  crank  is  first  set  into  position 
by  hand  gear  and  a  charge  of  gas  admitted  to  the  combustion 
chamber,  then  compressed  air  is  admitted  from  a  storage  cylinder 
which  causes  the  charge  in  the  engine  to  ignite  at  the  ignition 
tube. 

The  compressed-air  cylinder  is  pumped  up  by  the  gas 
engines  themselves  when  slowing  down  after  the  gas  has  been 
shut  off. 

Each  engine  exhausts  separately  through  three  silencing  boxes 
placed  in  series,  into  a  brick  pit  filled  with  granite  cubes. 

The  dynamos  driven  by  the  gas  engines  are  of  the  ordinary 
two-pole  type  giving  88  amperes  at  450  volts. 

Soon  arfter  the  works  commenced  to  supply,  the  Corporation 
was  obliged  to  consider  the  question  of  extensions  owing  to  the 
great  demand  on  the  existing  plant.  Having  found  it  impossible 
to  prevent  vibration  and  noise  due  to  the  working  of  the  gets 
engines  it  was  decided  to  carry  out  all  extensions  by  means  of 
steam  plant.  The  subsoil  of  the  site  on  which  the  station  stands 
is  of  a  very  spongy  character,  and  unsuitable  for  horizontal 
engines  with  heavy  reciprocating  parts,  it  being  impossible  to 
prevent  vibration  or  rather  oscillation  of  the  ground.  The 
Author  advised  the  Corporation  on  the  scheme  of  extensions, 
and  the  Borough  Engineer  has  been  responsible  for  the  archi- 
tectural work  of  the  extension.  The  cost  of  the  extensions  at 
the  generating  station  has  been  about  10,000/. 

The  boiler  house  plant  consists  of  two  Lancashire  boilers 
30  feet  by  8  feet  for  a  working  pressure  of  150  lb.  per  square  inch. 
They  are  each  fitted  with  Meldrum's  forced  draught  furnaces 
for  burning  small  coaL  Slack  coed  is  used  at  about  10«.  per 
ton  delivered.  In  each  boiler  flue  tube  five  cross  tubes  are 
welded. 

One  96-tube  Gi-een's  economiser  is  installed,  the  scrapers 
being  driven  by  a  one  H.P.  electric  motor  through  worm 
gearing. 

There  is  also  a  Weir's  feed  pump  capable  of  discharging 
2400  gallons  per  hour  against  150  lb.  per  square  inch  at  12 
double  strokes  per  minute.  Provision  is  made  for  the  fixing  of 
a  second  pump  when  required. 
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In  addition  to  these  there  is  a  Gresham's  injector  capable  of 
discharging  1200  gallons  per  hour  against  the  boiler  pressure. 
The  feed  pipes  are  arranged  so  that  the  water  may  be  sent 
either  through  the  economiser,  or  direct  to  the  boiler,  each  boiler 
being  provided  with  two  feed  valves.  The  feed  water  is  drawn 
either  from  an  iron  tank  in  the  boiler  house,  or  from  a  well  in 
the  engine  room  which  communicates  with  the  pond  outside,  the 
water  in  the  well  being  at  the  same  level  as  that  in  the  pond. 

The  storage  tank  is  kept  full  by  a  portion  of  the  discharge 
water  from  the  condenser,  the  town  water  being  also  connected 
for  emergency.  Two  Belliss-Laurence  Scott  steam  dynamos 
are  installed,  one  of  200  kw.  and  the  other  of  120  kw.  running 
at  350  and  400  revolutions  respectively. 

The  engines  are  worked  condensing,  and  both  exhaust  into 
one  Worthington  jet  condenser  capable  of  condensing  10,000  lb. 
of  steam  per  hour. 

The  Author  receives  many  inquiries  from  engineers  in 
various  parts  of  the  country  with  respect  to  the  merits  and 
demerits  of  gas  and  steam  driving,  and  the  paper  would  perhaps 
be  considered  incomplete  if  some  reference  to  the  actual  results 
obtained  from  the  two  systems  were  not  made. 

During  the  twelve  months  ending  March  31, 1901,  gas  plant 
only  was  in  use,  but  during  the  year  ending  March  31, 1902,  the 
current  was  almost  wholly  generated  by  steam  plant.  The  sale 
of  current  during  the  former  year  was  245,009  and  in  the  latter 
year  286,679  units,  and  the  generating  costs  were  as  follows : — 


Qm.                                       Steam. 

Year  ending  1901. 

Tctf  ending  1902. 

coia* 

Oil,  watte,  water  and  stores 

Wages        

Bepairs  of  works  and  plant 

£       «.     d. 

1004  15    3 

119    9    9 

636  10  11 

233    5    0 

Pence 
ptroniu 

•98 

•12 

•60 

•26 

£       M.      d. 

708  11     0 
113    0     1 
521    6    5 
170  19    5 

1508  16  11 

Penoe 
per  unit. 

•59 

•09 

44 

•14 

1994    0  11 

1-96 

1-26 

*  The  cost  of  ooal  in  1901  was  increased  by  lOOL,  owing  to 
the  enhanced  prices  ruling. 
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For  Dowson  gas  plants  anthracite  fuel  (or  coke,  though  it  is 
as  a  rule  not  so  suitable)  must  be  used  and  the  comparative  cost 
of  anthracite  and  suitable  steam  coal  at  any  particular  locality 
where  the  power  is  required,  will  determine  whether  the  fuel 
costs  would  be  lower  if  the  power  were  produced  by  Dowson 
gas  plant  or  by  steam  plant.  Generally,  if  the  price  of  anthra- 
cite peas  in  any  district  were  over  IL  per  ton,  and  steam  coed 
could  be  secured  at  about  12^.  it  would  be  more  economical  to 
generate  by  steam.  There  are  many  other  points,  however,  that 
tell  against  the  gas  engine  in  its  present  form  which  must  not  be 
overlooked  when  considering  the  pros  and  cons. 

The  Author  believes  that  there  is  a  great  future  for  gas 
driving  in  electric  generating  stations,  but  it  ought  to  be  realised 
that  before  much  headway  can  be  made  in  this  direction  the  gas 
must  be  produced  from  ordinary  bituminous  slack  coal.  The 
engines  must  be  of  large  size  corresponding  to  the  powers  of  the 
large  steam  engines  now  existing  in  power  stations,  as  the  period 
of  the  multiplication  of  small  generating  sets  has  passed  by. 
The  engines  will  be  direct  coupled  to  the  generators ;  they  will 
not  be  governed  on  the  "  hit-and-miss  "  principle,  but  rather  by 
varying  the  quality  of  the  chaige  at  each  admission,  and  the 
ignition  will  probably  have  to  be  done  by  the  electric  spark 
owing  to  its  greater  certainty  of  action  and  greater  ease  of 
controL 

Makers  of  gas  engines  are,  of  course,  fully  alive  to  the 
destructive  action  of  the  intense  internal  heat  on  the  valves  and 
other  parts  and  its  interference  with  the  perfect  internal 
performance  of  the  engine,  and  are  making  strenuous  efforts  to 
overcome  the  difficidty. 

It  wiU  be  necessary  for  gas  engine  makers  to  consider  the 
question  of  lubrication  and  the  collection  of  the  waste  oil  in 
order  to  bring  the  engines  up  to  the  perfection  obtained  in  steam 
sets. 

A  storage  battery  is  installed  consisting  of  225  chloride  S 
type  cells  in  glass  boxes,  having  a  capacity  of  about  400  ampere- 
hours  when  discharging  in  10  hours. 

The  accumulator  room  is  of  two  floors  and  the  cells  are 
arranged  in  four  rows  on  each  floor,  mounted  on  the  usual 
wooden  bearers.  An  unusual  method  of  regulation  on  the  battery 
is  adopted,  the  pressure  being  altered  by  "  cutting  "  cells  out  or 
in  on  the  n^ative  side  of  the  battery  only,  and  altering  the 
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position  of  the  middle  wire  connection  to  the  battery  from  one 
well  to  another.  The  r^ulating  cells  on  the  negative  end  of 
the  battery  are  arranged  five  cells  per  stop,  and  the  middle  wire 
cells  three  cells  per  stop. 

The  battery  is  charged  across  the  feeders,  and  the  end 
r^ulating  cells  are  charged  by  a  motor-generator  which  takes 
current  at  400  volts  and  gives  out  current  at  10  to  100  volts. 

There  is  one  disadvantage  in  this  method  of  regulation,  viz. 
when  the  discharge  on  the  two  sides  of  the  battery  is  unequal 
it  is  impossible  to  adjust  the  middle  wire  regulator,  so  that  the 
middle  wire  regulating  cells  each  receive  their  proper  amount  of 
chai^  which  leads  to  rapid  deterioration  of  those  cells. 

The  balancing  of  the  load  on  the  three-wire  mains  is  done  by 
the  battery  at  the  station  end  of  the  distributing  system,  in 
addition  to  which  there  are  two  motor-transformers  fixed  in  the 
basement  of  the  town  hall  on  the  opposite  side  of  the  town. 

Five  concentric  two-wire  feeders  leave  the  station  laid  in 
DoTilton  conduits.  The  feeders  as  well  as  the  distributors  are 
insulated  with  impregnated  jute  and  lead  sheathed.  The 
distributors  are  triple  concentric,  and  armoured  with  two  layers 
of  steel  tape,  and  chiefly  laid  direct  in  the  ground  with  a  cover- 
ing of  creasoted  boards  to  serve  as  a  protection.  The  polarity  of 
the  outside  conductor  of  the  main  is  reversed  at  intervals  in 
order  to  make  the  connection  of  services  easy,  and  the  neutral 
wire  of  the  cable  is  always  the  middle  conductor,  thus  obviating 
the  need  of  cutting  down  to  the  innermost  conductor  of  the 
cable,  except  for  three- wire  services. 

The  balancing  of  the  consumers  on  the  two  sides  of  the 
system  needs  very  little  attention,  as  by  this  reversal  of  polarity 
it  is  brought  about  almost  automatically.  The  street  lighting 
of  the  town  is  done  entirely  by  electricity.  At  present  there 
are  eight  Siemens  open-type  arc  lamps,  fourteen  Davy  enclosed 
arc  lamps,  ten  Nernst  lamps,  and  450  lamps,  each  containing  a 
pair  of  16  candle-power  incandescents. 

The  open  type  arc  lampa  are  arranged  four  in  series  and  the 
enclosed  type  two  in  series  between  the  neutral  and  '^outside" 
wires  of  the  distributors.  The  two  incandescent  lamps  in  each 
lantern  are  wired  in  parallel,  and  usually  each  lantern  is  con- 
nected separately  to  the  distributing  mains,  but  in  some  cases  as 
many  as  four  or  five  are  on  one  connection  and  controlled  by  one 
switch. 
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In  the  wider  streets  the  lamps  are  fixed  on  posts,  but  in  the 
narrow  streets  they  are  fitted  on  wall  brackets,  or  suspended 
across  the  streets  by  means  of  steel  wire  or  wrought-iron  arches. 

The  Electricity  Committee  supply,  erect  and  maintain  the 
lamps  at  the  following  inclusive  charges  per  annum,  viz. : — 

£     «.  d. 

Each  arc  lamp         16    0  0 

Each  lamp  containing  a  pair  of  16  o.p.  incan- 

deecents,  or  each  Nernst  lamp 3  10  0 

The  department  carries  out  wiring  work  and  the  supply  and 
fixing  of  motors  for  its  customers  for  cash,  but  has  not  instituted 
any  scheme  for  hiring  out  of  motors  or  free  wiring. 

There  are  now  some  360  consumers  connected  to  the  mains, 
or  about  17,000  lamps  of  8  candle-power  (or  equivalent)  in- 
cluding over  100  H.P.  in  electric  motors. 


DISCUSSION. 

Mr.  E.  BucKHAM :  I  have  pleasure  in  proposing  a  vote  of 
thanks  to  the  Author.  I  notice  Mr.  Weaver  says  that  most  of 
the  sewers  are  laid  in  a  blue  alluvial  deposit.  I  take  it  that 
there  is  considerable  difficidty  in  constructing  sewers  in  a  soil 
of  that  nature,  and  I  should  like  to  hear  from  him  what  his 
arrangements  were  for  overcoming  the  difficulty  and  to  what 
extent  he  met  with  water,  and  how  he  dealt  with  it. 

Mr.  A.  E.  Collins  :  I  am  told  in  times  past  there  used  to 
be  in  Lynn  a  system  of  septic  tanks  to  each  house,  with  over- 
flows to  the  sewers.  If  that  is  so,  I  should  be  glad  to  know  the 
former  practice  in  that  respect. 

Mr.  E.  J.  SiLCOCK :  I  should  like  to  second  the  vote  of  thanks 
to  Mr.  Weaver  for  the  paper  he  has  prepared  for  our  infor- 
mation. Water  coming  £rom  such  a  source  as  described  by  the 
Author  is  bound  to  be  pure,  and  the  only  question  which  can 
arise  is  that  of  hardness.  I  am  speaking  from  memory  but  I 
believe  the  hardness  is  15^.  It  is  not  an  excessively  hard  water, 
it  is  much  softer  water  than  that  derived  from  the  London 
chalk ;  for  some  of  the  London  water  companies  supply  a  water 
harder  than  15°.  I  think  the  town  is  to  be  congratulated  upon 
having  obtained  such  a  good  and  copious  water  supply  at  a  cost 
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of  30,000/. ;  for  a  population  of  20,000  to  get  a  supply  of 
1,000,000  gallons  a  day  for  a  capital  outlay  of  SOs,  per  head  is  a 
very  cheap  supply.  We  found  in  excavating  for  the  sewer 
trenches  that  the  subsoil  varied  greatly  in  character  and  in 
short  distances.  In  the  length  of  about  50  feet  you  might 
find  two  or  three  kinds  of  deposit.  The  whole  of  the  ground  in 
this  neighbourhood  has  been  deposited  in  fresh  or  salt  water, 
and  is  made  up  of  peat,  silt  and  warp.  In  the  old  parts  of  the 
town  you  find  a  great  deal  of  artificially  made  ground ;  it  has 
been  filled  in  and  the  surface  has  been  raised ;  so  you  have  to 
have  all  the  trenches  close  timbered,  and  afterwards  leave  in  the 
greater  part  of  the  timbering.  The  cost  of  timbering  in  all  such 
works  is  naturally  very  great.  We  did  not  have  any  very  great 
difficulty  in  keeping  the  sewers  in  position  when  once  con- 
structed, even  though  the  bottom  of  the  trench  was  so  soft  that 
when  trodden  upon,  it  moved  up  and  down.  When  we  had  got 
the  sewers  in  there  did  not  appear  to  be  any  subsequent  move- 
ment. In  some  places,  we  had  to  use  brush  work  and  heather 
to  make  foundations.  There  is  no  pumping  necessary :  it  is  all 
done  by  gravitation,  and  making  use  of  the  rise  and  fall  of  the 
tide.  The  range  of  tide  is  25  feet  spring  tides,  and  17  feet  neap 
tides,  and  there  are  about  six  hours  on  each  tide  during  which  we 
can  discharge  the  sewage  into  the  river.  The  septic  tanks 
referred  to  by  Mr.  Collins,  were  not  actually  septic  tanks  but 
decomposing  chambers,  and  each  house  had  one  of  those 
chambers.  It  was  a  brick  structure  4  feet  by  2  feet  and  the 
outlet  was  arranged  with  a  plug  dipping  down  into  the  sewage. 
The  object  of  this  was  to  form  a  trap  between  the  sewer  and  the 
house.  As  a  matter  of  fact  it  did  undoubtedly  form  a  septic 
tank,  because  you  had  septic  action  going  on,  and  practically 
nothing  but  liquid  came  away  from  that  chamber.  I  saw  scores 
of  them  opened,  and  undoubtedly  they  had  a  great  effect  in 
liquefying  the  sewage. 

Mr.  Collins  :  Where  were  they  situate — inside  the  house  or 
outside  ? 

Mr.  SiLCOCK :  Sometimes  in  the  house :  generally  outside. 

Mr.  Weaver  :  All  the  surface  water  was  conveyed  into  the 
tanks  as  well  as  the  sewage. 

The  President  :  With  regard  to  the  water  supply,  I  would 
like  to  ask  in  what  way  the  houses  are  charged,  and  also 
whether  the  supply  is  constant  day  and  night.    The  quantity  of 
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water  mentioned  as  being  supplied  to  the  town  is  abnormallj 
high,  and  even  now  that  it  has  been  reduced  to  37  gallons  a 
day  it  is  very  considerable.  With  reference  to  the  paving  slabs, 
I  suppose  we  may  take  it  that  the  sea  shingle  or  gravel  is 
the  inexpensive^  and  the  granite  and  sand  the  more  expensive 
materials.  In  regard  to  macadam  roads,  Mr.  Weaver  says  "  he 
has  proved  Ij^inch  granite  to  be  the  best  size  for  this  purpose, 
and  1|  inches  for  coating."  I  do  not  know  whether  that  is  a 
misprint :  but  do  not  quite  see  how  it  follows.  In  a  later  para- 
graph he  says,  ''In  1896  a  loan  amounting  to  17,698/.  was 
sanctioned  by  the  Local  Government  Board  for  repaving  many 
of  the  streets  and  footways ;  but  owing  to  the  excavations  for 
sewerage,  electricity,  water  and  gas  operations,  this  work  has  been 
delayed  to  allow  for  settlement  of  the  trenches.  I  do  not  know 
whether  Mr.  Weaver  may  be  an  optimist  and  considers  he  has 
come  to  the  end  of  excavations  for  these  purposes :  in  that  case 
I  can  assure  him  he  has  not.  Then  Mr.  Weaver  also  expresses 
the  fear  that  there  will  be  some  difficulty  in  the  future  in 
connection  with  the  disposal  of  the  town  refuse,  as  a  large 
amount  of  excreta  from  the  closet  vaults  and  the  old  box  closets 
is  no  longer  mixed  with  it.  I  should  think  it  a  matter  of 
congratulation  and  not  of  alarm.  Begarding  the  infectious 
diseases  hospital,  I  should  like  to  ask  whether  any  provision  has 
been  made  for  a  constant  supply  of  hot  water  on  the  circulating 
or  other  system  for  the  baths.  Then  I  should  like  to  have  the 
ruling  gradient  of  the  intercepting  sewer,  and  at  what  time 
before  or  after  high  water  the  discharge  of  sewage  can  be 
commenced.  With  regard  to  the  electricity  works,  I  see  that 
the  cost  of  the  arc  lamps  is  put  down  at  16/.  per  annum, 
and  conclude  that  the  price  charged  is  only  a  matter  of  account 
between  departments.  It  is  a  very  reasonable  sum ;  does  it 
include  the  poles,  fixing,  wiring  and  so  forth  ?  What  price  per 
unit  is  charged  to  private  consumers  for  lighting  and  for  motive 
power? 

Mr.  Weaver,  in  reply,  said :  With  regard  to  the  charge  for 
water,  we  have  lately  arranged  not  to  make  a  separate  rate  for 
this  purpose,  but  to  charge  it  in  the  general  district  rate.  It 
comes  out  at  about  8d,  in  the  £.  For  trade  purposes  we  charge 
by  meter  at  7d.  per  thousand  gallons.  As  to  the  slab  making, 
we  get  the  shingle  cheaply,  the  cost  being  but  4s.  per  ton 
delivered.     Coming  to  the  question  of  pavings  the  President 
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has  suggested  that  I  am  somewhat  optimistic  in  thinking 
that  excavation  will  cease,  now  that  the  sewerage,  water,  elec- 
tricity and  other  works  are  completed.  I  can  only  say  that 
our  roads  and  footpaths  have  been  terribly  torn  about  during 
the  last  three  or  four  years.  When  we  consider  that  the  whole 
town  has  been  re-sewered,  and  the  majority  of  the  old  water 
mains  taken  out  and  new  ones  substituted,  a  large  number  of 
the  gas  service  pipes  removed,  and  the  pavements  taken  up  for 
laying  the  electiic  cable,  you  will  agree  with  me  that  our  roads 
and  footways  have  been,  to  say  the  least,  somewhat  roughly 
handled  and  that  a  slight  rest  is  beneficial,  in  fact  absolutely 
necessary.  And  I  hardly  think  it  optimistic  to  venture  to  hope 
that  for  the  next  few  years  even  less  than  the  normal  amount  of 
excavations  will  take  place  in  our  streets.  There  is  no  doubt 
that  I  shall  begin  the  work  of  paving  in  earnest  next  year, 
but  owing  to  the  above  works,  and  the  nature  of  the  subsoil,  it 
would  have  been  unwise  to  have  to  commenced  this  work  before. 
On  the  question  of  water  supply  to  the  small-pox  hospital,  a 
constant  supply  of  hot  water  has  been  provided,  a  well  having 
been  sunk  near  the  buildings,  from  which  water  is  pumped  to 
a  large  tftnk  at  such  an  elevation  as  to  gravitate  to  all  parts  of 
the  buildings,  and  two  separate  small  boilers  keep  each  ward 
constantly  supplied  with  hot  water. 

Mr.  J.  Pilling,  in  reply,  said :  The  price  charged  for  the 
public  arc  lamps  in  the  borough  is  16/.  per  annum.  They  only 
burn  from  dusk  to  10 .  30  p.m.,  after  which  time  a  pair  of  16 
candle-power  incandescent  lamps  are  switched  on.  The  Presi- 
dent was  right  in  thinking  that  16/.  is  a  reasonable  sum,  and 
is  really  an  adjustment  between  the  two  committees.  The 
charge  to  private  consumers  is  5d.  per  unit,  and  to, those  on 
whose  premises  the  light  is  used  after  8  o'clock  4^.  per  unit. 
The  price  for  power  is  3d.  per  unit  for  the  first  hour  and  after 
that  lid.  per  unit. 

The  Jfernbers  were  then  afforded  an  oppartvmty  of  inspectiTisf, 
under  the  gmdance  of  Mr.  J.  W.  WooUtencroft,  the  town  regalia, 
pkUe  and  ancient  records;  after  which  luncheon  was  served  in  the 
Town  ffallf  the  Mayor  presiding. 

The  afternoon  was  devoted  to  visits  to  the  MreBrigade  StaMon, 
the  Town  Depot,  the  electricity  works,  and  the  waterworks  cU  Gaytw. 
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MIDLAND  DISTRICT  MEETING  AT 
BIRMINGHAM. 

January  31,  1903. 

Hdd  in  the  Council  Chamber^  Birmingham, 
T.  H.  Yabbicom,  M.  Inst.  C.E.,  President,  in  the  Chair. 


The  Members  were  received  by  the  Lord  Mayor  (Alderman 
H.  Sogers),  who  offered  them  a  hearty  welcome. 

The  President  thanked  the  Lord  Mayor  for  the  kind  welcome 
extended  to  the  Association. 

The  Minutes  of  the  last  Midland  District  Meeting  were  read, 
confirmed  and  signed. 

Mr.  J.  S.  Pickering  (Nimeaton),  was  unanimously  re-elected 
as  the  Honorary  District  Secretary. 

The  following  papers  were  then  read  and  discussed : — 

SEWER  VENTILATION. 

By  T.  CAINK,  Assoc.  M.  Inst.  C.E.,  City  Engineer, 
Wobcesteb. 

If  there  is  one  subject  more  than  another  which  the  Association 
is  entitled  to  an  apology  for  having  imposed  upon  it,  it  is  that 
of  sewer  ventilation.  So  much  has  been  said  and  written  about 
it,  and  so  often,  that  the  Author  is  afraid  the  subject  must  have 
become  almost  as  nauseous  as  the  odours  which  give  rise  to  it, 
and  but  that  our  District  Secretary  assured  the  Author  that  a 
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paper  upon  it  would  be  acceptable  to  the  Association,  he  would 
have  hesitated  before  submitting  it.  At  the  same  time  it  can 
scarcely  be  said  that  the  problem,  which  has  sorely  vexed 
sanitary  engineers  for  the  past  forty  years,  is  as  yet  satisfactorily 
solved.  No  more  conclusive  evidence  of  this  could  be  needed 
than  the  paper  on  the  subject  recently  read  by  Dr.  Dearden  at 
the  Manchester  Congress  of  the  Sanita^  Institute.  The  Author 
is  not  quite  sure  what  conclusion  was  intended  to  be  drawn  from 
that  paper,  but  it  seemed  to  him  that  the  view  held  by  the  Doctor 
was,  that  sewer  ventilation  by  the  old  method  of  surface  gratings 
was  bad  enough,  but  that  every  improvement  upon  it  was  worse. 
If  that  is  80,  then  certainly  we  have  not  reached  the  end  of  the 
controversy. 

The  purpose  of  the  Author  is  to  submit  to  the  Association  for 
discussion  a  certain  direct  issue,  viz. : — whether,  having  r^ard  to 
all  the  circumstances,  the  object  sought  to  be  attained  in  the 
ventilation  of  sewers  is  best  secured  by  the  ingress  and  egress  of  as 
great  or  as  little dkyolwaie  of  air  as  possible,  consistently,  in  both 
cases,  with  avoiding  any  appreciable  pressure  being  put  upon  the 
water-seals  of  the  private  drains. 

Before,  however,  discussing  that  point  there  is  the  pre- 
liminary question  to  consider,  viz. : — whether  it  is  necessary  to 
ventilate  sewers  at  all. 

We  all  know  there  are  towns  where  no  special  provision  at 
all  is  made  for  the  ventilation  of  the  sewers,  yet  the  inhabitants 
of  those  towns  smrvive  and  apparently  present  as  clean  a  bill  of 
health  as  towns  in  which  the  ventilation  of  the  sewers  is  amply 
provided  for. 

Still  it  is  obvious  that  the  foul  air  of  the  sewers,  to  say 
nothing  of  the  gases  which  arise  from  the  decomposition  of  the 
sewage,  must  be  displaced  and  driven  somewhere  by  every 
increase  of  volume  of  the  liquid  flowing  therein,  apart  from 
other  causes,  and  to  say  the  least,  it  does  not  seem  satisfactory 
not  to  know  where  such  air  is  driven.  If  the  sewer  is  con- 
structed with  watertight  joints  and  impervious  materials,  it  must 
be  sent  through  the  water-seals  of  the  drains  connected  there- 
with, which  are  provided  for  the  express  purpose  of  preventing 
the  passage  of  such  air.  A  modem  well-made  waterproof  needs 
ventilating,  and  it  is  poor  consolation  to  the  man  who  wears  a 
badly  made  or  a  too  well  worn  coat,  to  point  out  to  hJTn  the 
advantage  it  possesses  of  needing  no  other  kind  of  ventilation. 
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As  the  Author  assumes  that  it  is  the  effort  of  every  engineer 
to  construct  his  sewers  with  impervious  material  and  watertight 
joints,  he  will,  therefore,  also  assume  that  provision  for  the 
ventilation  of  sewers  is  necessary. 

The  Author  was  first  troubled  with  this  question  some 
twenty  years  ago  when  he  took  charge  of  a  district  in  which  an 
entirely  new  system  of  sewers  had  just  been  laid.  A  loan  had 
been  sanctioned  by  the  Local  Government  Board  for  the  scheme, 
which  was  designed  upon  the  lines  advocated  and  insisted  upon 
by  the  Bo€un1. 

For  a  number  of  years  previously,  the  question  had  been  a 
burning  one,  owing  to  the  frequent  complaints  received  by  local 
authorities  all  over  the  country  of  the  foul  odours  arising  from 
the  surface  gratings  which  were  then  almost  universally  adopted. 

The  late  Sir  B.  Bawlinson  was  at  that  time  Chief  Engineer- 
ing Adviser  to  the  Local  Gk)vemment  Board,  and  he  advised 
that  the  temedy  was  to  be  found  in  increasing  the  number  of 
ventilators,  provided  the  sewers  were  properly  constructed,  with 
sufficient  falls,  and  were  periodically  flushed  so  as  to  prevent  the 
accumulation  of  deposit  in  them. 

The  scheme  to  which  the  Author  has  referred  was  designed 
by  the  late  Mr.  Fritchard,  a  Past  President  of  the  Association, 
and  well  fulfilled  all  the  conditions  laid  down  by  Sir  B.  Bawlin- 
son as  necessary  to  ensure  freedom  from  foul  odours  issuing  from 
the  ventilating  gratings.  The  sewers  were  all  constructed  of 
stoneware  pipes,  with  good  gradients,  and  were  flushed  weekly. 

The  work  of  construction  was  superintended  by  a  present 
Member  of  the  Association,  whose  name  would  be  a  sufficient 
guarantee  that  it  was  thoroughly  well  executed.  Indeed,  the 
Author  can  scarcely  conceive  a  scheme  better  adapted  to  put  the 
method  advocated  by  the  Local  Government  Board  upon  its 
trial  than  the  one  alluded  to,  and  that  is  his  reason  for  adverting 
to  it.  In  less  than  twelve  months  complaints  of  the  foiQ  smells 
fix)m  some  of  the  ventilators  came  in.  They  were  staved  off  for 
a  time  in  one  way  or  another,  but  the  more  persistent  persons 
insisted  upon  something  being  done.  It  was  in  vain  they  were 
told  that  if  the  foul  air  did  not  escape  outside  the  house  they 
might  be  poisoned  by  it  inside.  The  only  alternative  was  to 
close  the  ventilators  complained  of  and  erect  tall  shafts  instead. 
There  was  a  general  unwillingness  amongst  the  residents  to 
allow  ventilating  shafts  to  be  fixed  against  their  own  houses,  but 
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an  equally  general  approval  of  their  being  placed  against 
anybody  else's.  The  difficulty  was  usually  got  over  by  refusing 
to  close  the  surface  gratings  complained  of,  and  so  coercing  the 
person  who  suffered  most  from  the  nuisance  into  consenting  to 
the  erection  of  a  shaft  somewhere  upon  his  premises. 

This  course  always  seemed  to  the  Author  one  of  doubtful 
morality  for  a  public  body  to  follow.  A  Public  Authority 
creates  a  nuisance,  and  refuses  to  abate  it  unless  the  person  who 
suffers  consents  to  what  he  believes,  and  what  will  generally  be 
admitted,  is  an  injury  to  his  property.  The  proceeding  is  all  the 
more  curious  as  being  taken  by  a  Sanitary  Authority. 

It  seemed  evident  that  this  system  of  erecting  shafts  in  plaee 
of  surface  gratings  in  the  road  was  inapplicable  as  a  general 
system,  because  not  only  were  they  costly,  having  in  some 
instances  to  carry  the  drain  considerable  distances  from  the 
sewer  to  the  shaft,  but  they  had  practically  all  to  be  erected 
upon  private  property,  for  which  the  Authority  was  given  no 
statutory  powers. 

But  upon  these  objections  came  the  fatal  one  that  they 
failed  in  their  purpose  to  put  an  end  to  the  complaints.  One 
lady  against  whose  house  a  shaft  had,  with  her  consent,  been 
erected,  complained  that  the  foul  odours  which  had  previously 
pervaded  her  drawing-room  now  invaded  her  bedroom. 

The  Author  ascertained  that  the  complaint  was  well  founded. 
Some  of  the  chimneys  were  subject  to  down-draughts  which 
carried  the  sewer  air  from  the  ventilators  into  the  rooms.  The 
ventilating  shaft  had  consequently  to  be  removed  to  another 
spot.  It  has  been  the  Author's  unfortunate  experience  to  have 
to  remove  others  for  similar  reasons. 

In  recent  years  the  adoption  of  tall  shafts  has  greatly 
increased,  and  as  the  difficulty  of  obtaining  consents  to  erect 
them  on  private  property  became  felt,  shafts  were  introduced, 
designed  to  stand  in  streets  independently  of  support  other  than 
that  secured  at  their  bases. 

To  ventilate  a  system  of  sewers  throughout  a  town  by  means 
of  such  shafts — ^which  to  be  free  from  nuisance  and  danger,  if 
indeed  that  be  possible,  must  be  carried  a  very  considerable 
height  above  the  highest  windows  in  the  neighbourhood — ^would 
indicate  on  the  part  of  the  engineer  a  state  of  despair  of  finding 
any  other  solution  of  the  difficulty.  The  obstruction  already 
caused  by  gas  and  electric  lamp  columns,  and  still  worse  by 
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tramway  trolley  wire  poles,  feeder  boxes,  and  numerous  other 
things  is  bad  enough,  but  the  intrusion  of  these  tall  shafts 
constantly  proclaiming  the  discharge  of  foul  air — ^notwithstanding 
the  mask  of  decoration  sometimes  worn  by  them — even  though 
the  proclamation  may  not  always  be  true,  is  a  thing  which  no 
person  would  desire  to  see. 

The  failure  of  the  ventilating  shafts  to  stop  the  complaints 
led  the  Author  to  investigate  the  conditions  under  which  the 
surface  gratings  became  offensive,  the  sewerage  system  of  the 
district  in  question  lending  itself  admirably  for  the  purpose. 

Sometimes  a  grating  would  be  offensive  one  minute,  and  the 
next  would  not  give  forth  a  trace  of  smell.  He  rigged  up  a 
small  anemometer,  or  rather  anemoscope,  constructed  of  card- 
board,  and  took  a  large  number  of  observations.  The  instrument 
did  not  measwre  the  currents  flowing,  but  merely  indicated  the 
direction  and  comparative  velocity  of  flow. 

It  soon  became  apparent  from  the  observations  that  the  air 
currents  in  the  sewers  were  extremely  erratic.  A  violent 
current  would  be  rushing  out  oi  b.  ventilator  one  minute,  the 
next  it  would  be  perfectly  stiU,  and  the  next  the  air  would  be 
passing  as  rapidly  in  the  opposite  direction  into  the  sewer.  No 
variations  of  temperature,  barometric  pressure,  or  change  of 
volume  of  sewage  could  account  for  these  extraordinary  evolu- 
tions, and  the  Author  concluded  that  by  far  the  most  important 
factor  in  producing  and  determining  these  air  movements  was 
the  wind. 

There  seemed  no  difficulty  in  attributing  to  the  wind 
these  rapid  changes.  The  wind  blowing  in  a  certain  direction 
over  the  surface  of  the  road  might  (depending  upon  the  inclina- 
tion of  the  road)  be  acting  exhaustively  upon  a  ventilator, 
inducing  a  current  outwards ;  the  wind  passing  over  the  same 
ventilator  in  another  direction  might  press  inwards,  and  there- 
fore reverse  the  direction  of  the  current. 

This  change  of  current  in  a  single  ventilator  would  in  all 
probability  affect  a  dozen  others  in  its  neighbourhood. 

In  pursuing  his  investigations  with  the  anemoscope  one  fact 
strongly  impressed  the  Author.  Of  course,  when  the  air  was 
flowing  inwards  there  was  an  entire  absence  of  smell ;  when  the 
air  was  still  there  was  no  smell ;  when  the  instrument  indicated 
a  rapid  current  outwards  then  there  was  inevitably  accompanying 
it  a  most  unpleasant  odour ;  but  the  one  fact  which  was  parti- 
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cularly  noticed  was,  that  if  the  air  were  moving  outwards  from 
the  ventilator  at  a  slow  rate  no  smell  was  observed,  diSusion 
with  the  external  air  apparently  rendering  it  quite  imperceptible. 

It  seemed  possible  that  this  circumstance  might  be  taken 
advantage  of  to  solve  this  very  vexed  question. 

Not  long  after  the  Author's  appointment  as  chief  engineer- 
ing assistant  at  Worcester,  the  sewer  ventilation  question  became 
acute  owing  to  the  number  and  strength  of  complaints  in  various 
parts  of  the  city. 

Sewer  gas  destructors — ^with  which  doubtless  all  present  are 
familiar — were  tried.  They  were  of  course  very  costly,  but  the 
first  consideration  was  the  health  of  the  citizens.  The  gas 
furnaces  consumed  from  8  to  10  pounds'  worth  of  gas  per  annum, 
so  that  the  cost  capitalised  amounted  to  something  like  300/.  for 
each  destructor  ;  and  as  the  sectional  area  of  the  air  passage  was 
comparatively  small,  it  was  evident  they  would  have  to  be 
erected  at  relatively  short  distances  apart  to  afford  a  proper 
relief  to  the  sewer  when  any  rapid  increase  of  volume  oc- 
curred. The  apparent  object  of  this  appliance  was  to  set 
up  a  rapid  circulation  of  air  in  the  sewer  towards  itself,  and 
then  destroy  by  heat  any  dangerous  germs  and  offensive 
particles  of  matter  the  sewer  air  might  contain.  The  current 
of  air  induced,  however,  was  found  to  be  so  feeble  that  when 
the  gas  was  burning  it  failed  to  ensure  an  inward  current  of  air 
at  the  next  surface  ventilator,  which  was  situated  within  70 
yards  of  the  sewer  gas  destructor.  Possibly  it  had  the  effect  of 
destroying  any  germs  in  the  air  when  the  gas  was  burning,  but 
it  was  so  frequently  blown  out  by  the  superior  draught  downwards 
into  the  sewer,  that  the  inhabitants  of  the  neighbourhood  had 
to  consider  which  was  the  less  objectionable,  coal  gas  or  sewer 
gas.  It  need  scarcely  be  said  that  the  number  of  these  sewer  gas 
destructors  was  not  multiplied. 

The  most  popular  practice  at  present  in  vogue  in  seeking  to 
prevent  the  foul  odours,  is  that  of  endeavouring  to  obtain  as 
great  and  as  rapid  a  circulation  of  air  in  the  sewers  as  possible ; 
and  endless  methods  of  extracting  the  air  from  sewers  or  forcing 
air  into  them  have  been  devised  for  the  purpose,  and  an  immense 
amount  of  time  and  labour  spent  in  elaborate  observations  for 
ascertaining  which  invention  most  successfully  accomplishes 
that  object  This  has  always  struck  the  Author  as  an  extra- 
ordinary practice  ever  since  he  ascertained  (what  might  natur- 
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ally  have  been  expected)  that  the  more  rapid  the  current  issuing 
from  the  ventilator  the  more  foul  the  smell.  It  seemed  to  him 
about  as  reasonable  to  pump  the  foul  liquid  from  the  sewer  for 
the  purpose  of  watering  the  streets,  as  to  send  forth  at  certain 
points  into  the  atmosphere  on  which  our  lives  and  health  depend, 
as  much  as  possible  of  the  foul  and  poisonous  air  of  the  sewers. 
Such  a  practice  requires  a  good  deal  of  justifying. 

It  will  be  gadiered  from  the  foregoing  remarks  that  the 
Author  believes  that  the  solution  of  this  problem  lies,  so  far  as 
the  prevention  of  nuisance  is  concerned,  in  checking  the  rapid 
discharge  of  sewer  air  from  the  ventilators,  or  in  other  words, 
in  transmitting  as  little  air  as  possible  from  the  sewers,  con- 
sistently with  affording  such  relief  as  will  prevent  the  pressure 
therein  rising  appreciably  above  that  of  the  atmosphere. 

In  describing  the  appliance  by  which  he  has  endeavoured  to 
attain  this  object  the  Author  desires  to  state  that  he  has  no 
pecuniary  interest  in  it — ^nothing  more  than  a  paternal  affection. 
He  did  patent  the  arrangement  some  years  ago,  but  as  he  was 
unsuccessful  in  persuading  anybody  that  it  was  of  any  use,  he 
allowed  the  patent  to  lapse.  However,  he  is  not  one  of  those 
who  think  that  a  meeting  of  this  Association  is  not  the  place  to 
introduce  methods  or  appliances  which  are  subject  to  patent 
rights.  If  a  thing  is  useful  to  Members  of  the  Association,  the 
fact  of  its  being  patented  cannot  make  it  less  useful,  and  that 
Members  should  be  deprived  of  the  benefit  which  information 
about  it  may  impart,  because  an  individual  may  derive  special 
benefit,  does  not  seem  to  him  either  reasonable  or  desirable. 

The  object  sought  to  be  attained  in  the  Author's  invention 
was  to  prevent  any  appreciable  rise  in  the  air-pressure  of  the 
sewer,  and  yet  maintain  a  very  slow  movement  of  the  sewer  air 
in  its  exit  from  the  ventilator.  To  do  this  it  was  obviously 
necessary  to  distribute  the  outflow  as  evenly  as  possible  over 
all  the  ventilators  in  the  neighbourhood,  and  exclude  any  active 
interference  on  the  part  of  the  wind. 

This  was  accomplished  by  causing  the  air  to  pass  through  a 
layer  of  cotton-wool.  It  allowed  a  gentle  ingress  and  gentle 
egress  to  the  air  as  the  conditions  within  the  sewer  required. 
The  effect  of  the  wind  was  practically  excluded. 

This  material  also  possessed  the  property  oi  filtering  the  air  in 
its  passage  through  it  Hence,  if  any  injurious  micro-organisms 
were  present  in  the  sewer  air,  it  is  certainly  reasonable  to  assume 
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that  the  chance  of  their  being  transmitted  into  the  atmosphere 
would  be  immensely  diminished  by  the  layer  of  cotton -wool,  and 
rendered  still  less  probable  by  tie  checking  of  the  rapid  air 
currents  cdong  the  sewers,  which  carry  away  from  their  sides 
the  dry  particles  of  matter  to  which  the  micro-organisms  in  all 
probability  attach  themselves. 

The  arrangement  first  consisted  of  a  diaphragm  of  the 
material,  about  3  inches  thick,  contained  in  a  zinc  cylinder  and 
supported  by  a  wire  netting.  A  number  of  them  were  placed 
in  a  length  of  18-inch  sewer  which  had  been  specially  com- 
plained of 

In  order  to  ascertain  whether  these  ventilators  afiforded  a 
proper  relief  to  the  sewer,  during  rapid  increase  in  the  volume 
of  liquid  therein,  observations  were  taken  by  means  of  a  King's 
gas  pressure  gauge,  which  was  capable  of  measuring  pressures 
down  to  -j^j^  of  an  inch  of  water. 

A  flushing  tank  containing  about  1000  gallons  was  repeat- 
edly discharged  into  the  sewer,  and  in  no  instance  did  the  gauge 
indicate  a  pressure  exceeding  ^  of  an  inch  of  water,  and  that 
only  momentary. 

These  ventilators  remained  in  that  length  of  sewer  through- 
out the  summer  months,  and  so  far  as  curing  the  cause  of 
complaints  was  concerned,  were  perfectly  successful  The 
Author  was  then  anxious  to  see  how  they  would  behave  in  the 
winter,  when  the  external  temperature  was  much  below  that  of 
the  sewer.  When  winter  came  he  was  not  much  surprised  to 
find  that  the  discs  of  cotton- wool  became  literally  sodden  and 
useless.  They  either  shrank  so  small  as  to  allow  the  air  to  pass 
freely  round  them,  or  they  filled  up  the  space  with  a  practicilly 
air-tight  plug.  Such  a  condition  would  often  be  produced  in  a 
single  night  if  the  air  were  cold  and  frosty.  The  problem  was 
then  reduced  to  finding  a  means  whereby  the  wool  might  be 
kept  in  a  dry  condition.  It  was  not  difficult  to  protect  it  from 
rain  or  surface  water :  the  difficulty  lay  in  preventing  the  con- 
densation upon  it  of  the  moisture,  with  which  the  sewer  air  was 
often  saturated,  and  that  again  resolved  itself  into  devising  a 
means  whereby  the  temperature  of  the  cotton-wool  could  always 
be  kept  above  that  of  the  sewer  air ;  because,  it  is  scarcely 
needful  to  add,  that  condensation  only  takes  place  when  the 
temperature  of  the  object  in  contact  witJi  the  moist  air  is  lower 
than  that  of  the  air  itself. 
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This  object  might  have  been  attained  by  placing  a  gas  jet 
beneath  the  disc  burning  a  small  flame  of  about  one  cubic  foot 
per  hour.  The  cost  of  the  gas  would  have  amounted  to  about 
1/.  per  annum  for  each  ventilator.  But  the  Author  met  the 
difficulty  by  designing  a  ventilator — which  could  take  the  place 
of  th^  ordinary  street  surface  grating— whereby  the  heat  con- 
tained in  the  sewer  air  was  made  to  raise  the  temperature  of  the 
cotton-wool  above  that  of  the  air  which  warmed  it.  In  the 
diagram,  A  is  a  cylindrical  casting  having  ribs  projecting 
inwards  for  the  purpose  of  increasing  the  surface  of  contact 
for  absorption  of  heat;  the  lower  part  of  this  casting  rests 
upon  the  ventilating  shaft  which  rises  from  the  sewer.  The  top 
of  the  casting  carries  the  surface  grating.  B  is  a  separate 
casting  which  is  kept  thermally  insulated  from  A.  The  lower 
part  of  this  casting  is  also  ribbed  for  the  purpose  of  securing  the 
maximum  abstraction  of  heat ;  the  upper  part  of  it  consists  of  a 
cylinder  enclosing  the  layer  of  cotton-wool,  which  is  supported 
by  a  grid  under  which  is  an  arrangement  of  gills  forming  part 
of  the  casting.  In  the  centre  of  the  gills  a  cup  is  formed  which 
if  desired  can  be  used  to  contain  a  disinfectant  or  germicide. 
The  Author  has  never  made  use  of  it,  not  believing  it  necessary. 

Upon  the  top  of  the  inner  cylinder  rests  a  conical  glass  cover 
to  protect  the  wool  from  water  getting  in  from  the  surface. 

When  air  passes  outwards  from  the  sewer  to  the  external 
atmosphere,  it  takes  the  course  indicated  by  the  arrows.  It  first 
comes  into  contact  with  the  inner  casting  which  extends  a  short 
distance  down  the  shaft,  and  when  the  temperature  of  the 
atmosphere  is  below  that  of  the  sewer  air,  the  cold  metal  lowers 
the  temperature  of  the  latter,  causing  it  to  part  with  some  of  its 
moisture,  which  condenses  upon  the  metal.  The  heat  abstracted 
&om  the  air  is  conducted  upwards  by  the  metal,  raising  the 
temperature  of  the  cylinder  surrounding  the  cotton-wool,  and 
consequently  by  radiation  from  the  inner  surface  of  the  cylinder, 
ndsing  the  temperature  of  the  cotton- wool  also,  the  outer  surface 
of  the  cylinder  being  suiTOunded  by  non-conducting  material. 

The  air,  after  playing  round  the  lower  part  of  the  inner 
casting,  passes  into  the  annular  space  between  it  and  the  outer 
ribbed  casting  which  is  in  contact  with  the  cold  earth,  and  at  the 
surface  of  the  ground  with  the  extemcd  atmosphere ;  this  cold 
metal  lowers  still  further  the  temperature  of  the  sewer  air, 
depriving  it  still  more  of  its  moisture,  which  trickles  down  into 
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the  sewer.  The  air  now,  although  containing  much  less  moisture 
than  before,  is  still  saturated  owing  to  its  temperature  being 
correspondingly  lowered.     It  then  leaves  the  outer  casting  and 
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returns  to  the  upper  part  of  the  inner  one,  passing  through  the 
openings  between,  and  coming  into  contact  with  the  gills  before 
mentioned,  whereby  its  temperature  is  somewhat  raised  and 
consequently  rendered  dry ;  it  then  passes  through  the  cotton- 
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wool  which  has  been  wanned  by  conduction  and  radiation  above 
the  dew-point  of  the  sewer  air  passing  through  it,  and  escapes 
under  the  glass  cover  to  the  grating  at  the  surfaca 

The  question  is  sometimes  asked,  **  How  can  you  tell  that 
any  air  at  all  from  the  sewer  passes  through  the  cotton- wool  ?  *' 
The  question  would  not  be  put  by  a  person  who  had  experi- 
mented with  the  material  in  that  way,  but  the  evidence  of  it  is 
afiTorded  by  the  deposit  of  moisture  which  often  takes  place 
upon  the  under  side  of  the  glass  cover,  while  the  upper  side 
remains  perfectly  dry.  In  the  early  apparatus  the  Author 
made,  this  cover  was  constructed  of  zinc,  and  the  deposited 
moisture  used  to  fall  upon  the  layer  of  cotton-wool.  He  was 
aware  that  glass  possesses  a  large  capillary  attraction  for  water : 
he  therefore  designed  a  cover  of  that  material,  having  such  an 
angle  of  slope  as  would  cause  the  water  to  trickle  down  its 
under  surface  into  the  annular  cup  forming  the  seal.  This 
seal  has  generally  been  made  with  sand,  and  this  answers  where 
much  top-water  is  not  allowed  to  rush  in,  but  in  some  instances 
it  may  be  necessary  to  deepen  the  annular  cup  and  provide  a 
water  or  glycerine  seal. 

The  practice  of  the  Author  is  to  change  the  filtering 
material  every  three  months.  The  cost,  both  of  the  material 
and  man's  time,  is  trifling. 

The  cotton- wool  is  seldom  any  the  worse  for  being  in,  except 
from  dust,  spiders'  webs  and  the  like.  It  is  sometimes  damp, 
never  wet.  A  slight  dampness  does  not  interfere  with  the 
transmission  of  air;  but  it  would  undoubtedly  add  to  its 
efficiency  as  a  filter  of  the  organisms,  the  microscopic  globules 
of  water  more  efifectively  arresting  and  retaining*  any  minute 
particles  of  solid  matter,  whether  dead  or  living,  than  perfectly 
dry  fibres.  The  apparatus  altogether  is  quite  successful  in 
attaining  the  object  desired ;  at  the  same  time  it  may  not  be 
the  best  possible  arrangement  that  can  be  devised,  neither  may 
cotton-wool  be  the  best  matericd  to  use,  and  other  Members  of 
the  Association  will  probably  improve  on  both;  nevertheless, 
as  it  is,  the  Author  is  persuaded  that  it  renders  unnecessary  the 
many  costly  and  ugly  devices  adopted  for  getting  rid  of  the 
nuisance  and  danger  to  health  arising  £rom  the  ventilation  of 
sewers,  whether  they  be  tall  shafts,  water  sprays,  gas  furnaces, 
chemical  deodorants,  air  fans,  or  the  numerous  other  arrange- 
ments that  have  been  employed. 
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Sir  Charles  Cameron,  the  Medical  Officer  of  Health  for 
Dublin,  has  designed  a  ventilator  in  which  the  principles  above 
advocated  have  been  applied,  but  in  lieu  of  cotton-wool  he 
employs  cylinders  made  of  a  porous  material,  consisting  of  a 
mixture  of  plaster-of-Paris  and  clay.  He  has  stated  that  they 
succeed  in  their  purpose,  and  that  the  pressure  of  the  air  in  the 
sewers  never  rises  appreciably  above  that  of  the  atmosphere. 
The  Author  has  had  no  experience  of  them,  and  cannot  therefore 
speak  from  any  personal  knowledge  of  their  working. 

Objections  to  the  principle  of  preventing  a  free  circulation 
of  air  within  the  sewers  have  been  raised  upon  the  ground  that 
men  have  sometimes  to  enter  the  sewers  for  cleansing,  and  that 
therefore  a  certain  degree  of  purity  of  the  air  is  needful. 

But  special  conditions  should  be  met  by  specifid  provisions. 
It  is  an  easy  matt<er  to  give  a  free  circulation  for  a  few  hours  to 
a  particular  length  of  sewer  for  the  purpose  mentioned.  When 
boiler  flues  need  cleaning  it  is  first  necessary  to  cool  them,  but 
nobody  thinks  that  a  reason  why  flues  should  not  be  used  for 
conveying  air  at  a  temperature  which  a  man  could  not  live  in. 

It  will  probably  be  suggested,  and,  the  Author  thinks, 
rightly,  that  the  principle  which  he  has  advocated  takes  us  back 
to  the  idea  which  originally  underlay  the  ventilation  of  sewers, 
viz.  merely  the  providing  of  safety  valves  for  preventing  pres- 
sure upon  the  water  traps  of  the  connected  drains,  rather  than 
the  purification^  by  dilution  and  circulation,  of  the  air  within 
the  sewers ;  a  process  which  seems  to  have  been  suggested  in 
the  hope  of  being  able  to  render  the  sewer  air  sufficiently 
innocuous  to  allow  it  to  escape  freely  into  the  atmosphere,  even 
in  densely  populated  streets,  without  being  ofifensive.  That 
hope  has  not  been  realised,  and  the  question  appears  to  the 
Author  to  resolve  itself  into,  whether,  if  the  former  principle 
can  be  successfully  adopted,  it  is  any  longer  necessary  to  con- 
tinue what  appears  to  be  a  hopeless  search  for  a  method  of 
successfully  accomplishing  the  latterj 

To  refer  very  briefly  to  the  subject  of  the  ventilation  of  house 
drains.  There  has  been  of  late  years  a  manifest  disposition  to 
mix  this  question  with  that  of  the  ventilation  of  sewers,  and 
consider  them  together  as  a  single  problem.  The  Author  regards 
them  as  entirely  distinct. 

He  would  separate  the  house  drain  from  the  sewer  in  the 
most  absolute  manner   practicable,  and,  having  regard  to  the 
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different  conditions  to  which  they  are  subject,  would  not  neces- 
sarily apply  the  same  principle  of  ventilation  to  both. 

There  are  engineers  who  advocate  the  employment  of  private 
drains  as  ducts  for  the  ventilation  of  the  public  sewers.  That 
principle  is  opposed  to  the  maxim  propounded  by  medical  officers, 
"  make  each  house  drain  perfect,  and  let  the  public  authority 
deal  with  the  public  sewers." 

It  is  generally  admitted  that  the  maxim  is  good  in  theory, 
but  it  has  been  objected  that  it  shifts  the  responsibility  from  the 
medical  officer  to  the  surveyor.  Supposing  that  were  the  case. 
•*  Is  the  surveyor  unequal  to  the  responsibility  ?  "  Is  he  prepared 
to  suggest  that  the  medical  officer  is  better  fitted  to  solve  the 
sewer  ventilation  problem  than  he  ?  But  the  responsibility  of 
the  public  sewers  already  rests  upon  the  surveyor,  and  has  there- 
fore no  need  to  be  shifted  upon  him,  and  the  Author  is  convinced 
he  has  no  desire  to  transfer  it  in  any  respect  either  to  the  medical 
officer  or  the  private  individual. 

A  potent  reason  why  private  drains  should  not  be  used  to 
ventilate  public  sewers  is,  that  it  is  almost  universally  recognised 
that  the  most  successful  known  method  of  preventing  the  spread 
of  infectious  diseases  is  by  isolation. 

While  that  doctrine  is  held,  the  necessity  for  the  disconnection 
of  house  drains  from  the  sewers  must  be  admitted  fidso.  The 
Author  can  scarcely  conceive  a  stronger  case  for  isolation  than 
the  separation  of  the  dwelling  house  from  the  sewerage  system. 
Sewers  are  recipients  of  every  description  of  filth,  and  the  con- 
veyors of  the  faeces  from  persons  suflfering  from  every  form  of 
disease.  Hence  the  more  the  transmission  of  emanations  there- 
from into  the  vicinity  of  dwellings  is  rendered  impossible,  the 
safer  for  the  occupants  of  those  dwellings. 

Whether  the  usual  disconnecting  syphon  is  the  best  method 
of  efiecting  the  separation  is  another  matter.  They  have  often 
been  objected  to  on  the  ground  that  they  retain  foul  matter 
which  may  give  ofl'  offensive  odours,  but  efficient  flushing  may 
always  be  counted  upon  to  clear  a  properly  designed  and  dimen- 
sioned trap  of  any  substance  that  ought  to  be  allowed  to  find  its 
way  into  drains. 

With  regard  to  the  method  of  ventilating  private  drains,  the 
Author  agrees  with  the  general  provisions  of  the  model  bye-laws, 
with  perhaps  the  sole  exception  that  he  would  reverse  the  relative 
positions  of  the  opening  near  the  surface  of  the  ground  and  the 
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tall  shaft,  in  order  that  the  current  of  air  should  follow  the  flow 
of  water,  which  it  will  invariably  do  if  the  latter  is  running 
rapidly,  whatever  relative  levels  the  surface  opening  and  tall 
shaft  may  occupy.  By  the  arrangement  laid  down  in  the  model 
bye-laws  the  flow  of  the  liquid  opposes  the  current  of  air ;  by 
the  alternative  arrangement  suggested  it  assists  it.  The  Author, 
however,  would  prefer  to  dispense  with  the  surface  opening 
entirely  on  the  private  drain,  and  construct  tall  shafts  for  both 
inlet  and  outlet.  The  diflerence  in  the  conditions  obtaining  in 
an  ordinary  house  drain,  from  those  of  the  sewers  is,  that  in  the 
former  the  discharge  is  limited  to  a  single  house,  is  spasmodic, 
usually  rapid,  occurs  only  at  intervals  more  or  less  long,  and  the 
matter  flowing  along  it  is  fresh  and  imdecomposed.  In  a  sewer 
not  one  of  these  conditions  C€Ui  be  counted  upon :  on  the  contrary, 
more  generally  every  one  is  reversed. 

In  the  case  of  a  large  establishment  such  as  an  asylum  or 
hospital,  the  main  drain  becomes  practically  a  sewer,  and  should 
be  treated  as  such,  both  as  regards  disconnection  of  house  drains 
and  ventilation,  and  also  flushing. 
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By  R.  READ,  Assoc.  M.  Inst.  C.E.,  City  Survbyor, 
Gloucbstbr. 

This  sabject  has  been  a  fruitful  source  of  controversy  for  the  last 
twenty-five  years,  but  it  has  rarely  been  discussed  under  more 
favourable  conditions  than  the  present.  Usually  the  papers  on 
this  subject  are  crowded  in  amongst  a  number  of  others,  or  they 
are  discussed  by  people  who  have  no  real  knowledge  of  it; 
but  here  we  have  a  j^athering  of  gentlemen,  each  one  of  whom 
has  a  system  of  actual  live  sewers,  in  daily  operation,  under 
his  charge ;  and  it  is  only  those  who  have  studied  the  work- 
ing of  a  system  of  sewers  for  at  least  twelve  months,  so  as 
to  observe  them  under  all  conditions  of  weather,  and  season, 
who  are  capable  of  forming  a  correct  judgment  on  the  matter. 
And  even  to  such  a  gathering  the  Author  would  appeal — as  a 
counsel  for  the  defence  would  appeal  to  the  jury — to  dismiss 
all  prejudice  and  preconceived  assumptions  from  their  minds  in 
regard  to  the  subject  in  order  to  deal  with  it  upon  its  actual 
merits. 

Let  us  consider  then  what  is  the  action  of  a  system  of  sewers 
and  drains,  and  why  it  is  necessary  to  ventilate  them. 

A  system  of  sewers  consists  of  a  number  of  branches,  con- 
verging into  main  trunk  sewers,  which  again  converge  into  an 
outfall  sewer,  about  nine-tenths  of  the  whole  would  probably 
be  pipe  sewers,  ranging  from  9  inches  to  18  inches  diameter,  and 
the  remaining  one-tenth  would  probably  be  brick  sewers.  The 
upper  ends  or  branches  will  probably  have  the  steepest  gradients, 
the  main  trunk  sewers  somewhat  flatter,  and  the  outfall  sewer 
the  flattest  gradient  of  all.  House  drains  and  street  gullies  will 
be  connected  at  every  few  yards  along  the  whole  of  their  length ; 
so  that  a  system  of  sewers  is  a  system  of  perforated  pipes  having 
varying  gradients,  converging  to  a  common  outfall.  The  dis- 
charges from  the  house  drains  are  intermittent,  but  as  their 
aggregate  length  is  about  five  times  that  of  the  sewers  their 
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numbers  enable  them  to  create  a  continuous  current  through  the 
sewers,  except  possibly  at  the  extreme  upper  ends  of  the  branch 
sewers,  for  a  distance  of  from  50  to  100  yards  fix)m  the  summit, 
where  the  drains  may  not  be  sufficiently  numerous  to  produce  a 
continuous  current  in  that  length  of  the  sewers.  If  a  system  of 
sewers  is  to  be  self-cleansing  it  must  be  so  proportioned  and 
graded  that  the  flow  of  sewage  has  a  minimimi  velocity  of  three 
feet  per  second,  or  about  two  miles  per  hour,  which  is  sufficient 
to  discharge  the  sewage  at  the  outfall  from  the  majority  of  toMms 
in  two  or  three  hours.  If  in  some  cases  the  gradients  are  not 
sufficient  to  give  that  minimum  velocity,  special  methods  of 
flushing  must  be  resorted  to,  in  dry  weather,  to  keep  the  sewers 
free  from  deposit.  If  deposit  occurs  in  a  sewer  it  arises  from 
one  of  the  following  causes : — 

1.  Flat  gradients. 

2.  Insufficient  flushing  either  at  the  w.c.'s  or  in  the  sewers 
themselves,  the  w.c's  being  the  proper  initial  point  of  flushing, 
as  from  this  point  it  traverses  both  drains  and  sewers. 

3.  Inefficient,  or  neglected,  street  gullies  and  manhole 
buckets;  and 

4.  What  sometimes  happens  in  a  new  district,  insufficient 
live  drain  connections,  that  is  to  say,  the  sewer  will  be  laid  in 
the  street  of  sufficient  size  for  future  requirements,  but  there 
may  be  only  half  a  dozen  houses  built  and  occupied  for  several 
years ;  the  result  is  that,  however  well  the  sewer  is  graded  or 
constructed,  the  sewage  frt)m  this  small  number  of  houses  ia  lost 
in  it,  the  water  running  away,  and  leaving  the  solids  stranded 
behind  it,  to  be  shifted  on  a  further  stage  by  the  next  discharge 
from  the  house  drains. 

If  a  deposit  occurs  in  any  sewer  frt)m  bad  design  or  bad  con- 
struction, this  can  only  be  remedied  by  reconstruction  on  better 
lines  and  levels,  but  ventilation  has  often  been  blamed  for 
calling  attention  to  this  requirement. 

All  the  causes  of  deposit  mentioned  above  are  more  or  less 
preventable,  and  if  there  is  no  deposit  in  a  well  designed  and 
constructed  sewer,  why  is  ventilation  necessary  ? 

The  dry  weather  flow  of  sewage  through  a  system  of  sewers 
gradually  increases  and  decreases  in  quantity ;  that  is  to  say, 
from  a  minimum  at  about  3  a.m.  it  gradually  increases  to  a 
maximum  about  3  p.m.,  remains  near  the  maximum  until  about 
7  p.m.   when  it  will  begin  to  decrease  until  it  reaches  the 
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minimum  again  at  3  a.m.  This,  of  coarse,  means  that  a  large 
amount  of  air  must  be  displaced  from  the  sewer,  while  the  sewage 
is  increasing  in  volume,  and  a  corresponding  amount  of  air  taken 
into  the  sewer  as  the  sewage  decreases.  The  air  which  is 
displaced  by  the  sewage  must  go  somewhere,  either  up  the  house 
drsdns  or  through  any  manholes  or  ventilators  which  may  have 
been  provided. 

Complaints  of  nuisance  from  sewers  are  generally  confined 
to  the  six  months  of  the  year  between  the  end  of  March  and  the 
end  of  September,  and  more  especially  occur  after  a  few  days,  or 
a  week's  dry  weather,  then  the  ventilation  is  generally  blamed 
by  the  public  as  the  cause  of  the  trouble.  Ventilation  is 
necessary  to  provide  for  the  escape  of  the  air  displaced  by  the 
rising  sewage,  or  the  air  would  be  under  compression,  and 
would  force  any  traps  which  might  be  inserted  for  keeping  it 
in  the  sewers,  and  the  longer  the  time  required  to  sufiBciently 
compress  the  air  to  force  the  traps  the  worse  would  be  the 
final  result. 

The  methods  of  ventilation  now  in  use  may  be  classified  as 
follows : — 

1.  Openings  in  the  manhole  and  lamphole  covers,  at  the  street 
surface,  at  various  intervals  ranging  from  40  yards  upwards, 
but  usually  about  60  to  100  yards  apart,  the  openings  varying 
from  36  square  inches  per  manhole  upwards. 

2.  Vertical  shafts  attached  to  buildings,  trees,  telegraph 
poles,  or  self-supporting,  4  inches,  6  inches,  and  9  inches 
diameter. 

3.  Various  combinations  of  surface  gratings  and  ventilating 
shafts,  generally  in  wrong  proportions  and  positions,  owing  to 
legal  difficultiea 

4.  Connections  to  factory  chimneys. 

5.  Various  patent  systems  of  induced  current  ventilation  by 
means  of  gas  jets,  water  jets,  or  compressed  air. 

6.  Systems  of  deodorising  the  gases  given  off  at  the  man- 
holes by  the  introduction  of  chemicals. 

The  first  system  discharges  sewer  air  or  gas  immediately 
under  the  noses  of  the  people,  and  is  uncertain  in  its  action. 

The  second  is  an  improvement  on  the  first  inasmuch  as  it 
discharges  the  sewer  air  at  a  point  varying  from  20  to  60  feet 
above  the  street  level,  where  it  is  not  so  noticeable,  and  has 
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the  advantage  of  being  exposed  to  any  wind  which  may  be 
blowing. 

The  third  system,  a  combination  of  surface  grids  and  vertical 
shafts,  has  seldom  had  a  thorough  trial  in  the  proper  propor- 
tions, and  arrangement,  which  are  necessary  to  harmonise  with 
the  action  of  the  sewers  and  thus  convert  it  from  a  haphazard 
into  a  scientific  and  reliable  system. 

The  remaining  systems  are  altogether  too  costly  for  general 
application,  although  they  are  occasionally  useful  for  isolated 
cases  of  offensive  manholes,  to  avoid  the  expense  of  a  reconstruc- 
tion of  sewers. 

Let  us  now  consider  what  happens  to  the  sewer  air,  in  a  well 
constructed  system  of  sewers  and  drains,  with  the  sewage  flowing 
at  the  minimum  rate  of  3  feet  per  second. 

In  the  summer-time  the  temperature  of  the  flowing  sewage 
would  range  between  50''  and  52**  F.,  and  the  sewer  air  over  the 
flowing  sewage  would  range  between  52**  and  55^  F.  in  twenty- 
four  hours,  while  the  outer  air  at  the  ground  level  during  the 
same  period  may  range  from  50*"  F.  up  to  75°  F.  or  80**  F. ;  and 
speaking  generally,  during  the  summer  months  the  sewage  and 
sewer  air  are  at  a  lower  temperature  than  the  outer  air,  while 
during  the  winter  months  the  reverse  will  probably  be  the  case ; 
but  £dthough  this  is  true  as  a  general  rule,  there  are  times 
during  possibly  each  twenty-four  hours,  in  which  the  relative 
temperatures  overlap  each  other.  This  is  especially  the  case  at 
sunset  in  the  summer-time  when  the  radiation  from  the  surface 
of  the  earth  reduces  the  temperature  of  the  air  in  contact  with 
it  at  the  ground  level  to  the  same  or  a  lower  temperature  than 
that  of  the  sewer  air.  The  result  is  that  in  cases  where 
the  sewer  is  ventilated  only  by  gratings  at  the  street  surface,  an 
escape  of  sewer  gas  occurs,  generally  just  about  dusk  in  the 
evening.  But  after  a  few  days  of  dry  weather  the  outer  air 
has  a  low  percentage  of  humidity,  and  the  longer  the  drought 
continues  the  greater  is  the  capacity  of  the  outer  air  for  absorb- 
ing moisture.  The  result  is  that  any  wet  surface,  such  as  the 
surface  of  the  flowing  sewage,  and  which  is  generally  the  only 
wet  surface  available,  gives  off  watery  vapour  freely.  This 
watery  vapour  is  charged  with  organic  matter  fix)m  the  sewage, 
and  having  about  half  the  density  of  dry  air,  at  the  same 
temperature^  it  naturally  rise^  from  the  manholes  into  the  open 
air  and  thus  causes  a  nuisance.     This  continues  with  increasing 
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offensiveness  as  long  as  the  dry  weather  lasts,  and  usually  the 
break  up  of  the  dry  weather  is  preceded  by  a  fall  of  the  batro- 
metric  pressure,  which  again  releases  a  further  quantity  of  watery 
vapour,  charged  with  organic  matter  from  the  sewage,  and  the 
nuisance  is  at  its  maximum,  because  the  sewage  is  in  its  most 
concentrated  form,  the  sewer  air  is  at  its  maximum  quantity, 
and  the  outer  air  at  its  greatest  capacity  for  absorbing  moisture. 
It  is  this  watery  vapour  under  these  conditions,  that  the  ventila- 
tion has  to  deal  with,  and  which  cannot  be  dealt  with  by  any 
other  means,  although  flushing  may  be  a  temporary  remedy ;  but 
even  if  the  borough  surveyor  doubles  his  daily  consumption  of 
water  for  this  purpose,  it  would  be  a  mere  flea-bite  compared 
to  a  good  shower  of  rain.  The  municipal  sewer-flushing  can 
only  touch  the  sewers,  and  has  no  efiect  on  the  house  drains, 
which  can  only  be  flushed  from  the  w.c's,  the  sink,  and  the 
bath  wastes. 

If  the  sewers  discharge  the  sewage  to  the  outfall  at  the 
minimum  rate  of  3  feet  per  second,  it  should  arrive  there  long 
befbre  it  has  time  to  set  up  putrefaction ;  therefore  the  watery 
vapour  rising  firom  the  sewage  should  not  be  putrid ;  but  it  gene- 
rally is  so,  for  three  reasons,  viz. : — 

1.  The  alternate  wetting  and  drying  of  the  sides  of  the 
sewer,  owing  to  the  rise  and  fall  of  the  sewage. 

2.  The  discharges  from  the  house  drains  are  more  or  less 
decomposed,  owing  to  the  interposition  of  the  int.ercepting  trap 
which  acts  as  a  cess-pool ;  and 

3.  For  want  of  proper  ventilation. 

In  the  absence  of  any  deflecting  influence,  vapour  rising  from 
any  wet  surface  rises  perfectly  vertical,  but  being  of  so  light  a 
character,  it  is  easily  deflected  in  any  direction,  and  watery 
vapour  rising  from  the  surface  of  sewage  in  a  sewer  would 
naturally  rise  vertically  against  the  crown  of  the  sewer,  and 
would  roll  slowly  along  the  top  of  the  sewer  in  an  upward 
direction ;  but  the  motion  is  exceedingly  feeble,  and  therefore 
the  motion  of  the  sewage  flowing  at  the  rate  of  3  feet  per  second, 
is  a  comparatively  powerful  force,  which  easily  carries  the 
watery  vapour  with  it  down  the  sewer,  by  friction  of  the  two 
surfaces  of  water  and  air  in  contact ;  and  the  friction  of  the  air 
and  vapour  against  the  crown  of  the  sewer  acts  as  a  brake, 
retarding,  but  not  preventing,  the  flow  of  air  and  vapour  in  the  . 
same  direction  as  the  sewage.     The  vapour  following  the  flow 
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of  the  sewage  naturally  eddies  up  each  drain  opening  which  it 
comes  to,  and  also  expands  into  the  manhole  chambers,  so 
that  the  velocity  never  increases  to  the  same  rate  as  that  of 
the  sewage ;  but  at  the  upper  ends  of  the  branch  sewers,  where 
the  flow  in  the  sewer  for  the  first  50  or  100  yards  is  as  inter- 
mittent as  that  of  the  house  drains,  the  sewage  has  not  the 
same  power  over  the  vapour,  and  its  natural  tendency  to  rise 
vertically  may  be  sufficiently  strong  to  carry  it  out  at  the  top 
manhole  grating,  from  that  short  length  only,  and  thus  gives  rise 
to  the  popular  error,  that  the  sewer  air  from  the  whole  system  of 
sewers,  rises  towards  the  upper  manholes  of  the  system.  This 
action  can  easily  be  proved  by  forcing  smoke  from  an  Eclipse 
machine  into  a  manhole,  say  in  the  middle  or  at  two-thirds  from 
the  lower  end  of  a  street  sewer,  with  the  smoke  nozzle  in  the 
sewer,  pointing  up  the  gradient,  and  it  will  be  found  that  the 
smoke  will  appear  in  succession  at  all  the  manholes  below  this 
until  the  sewer  is  full  of  smoke,  when  it  will  also  come  out  of 
the  manholes  above  the  point  of  entrance. 

Any  system  of  ventilation,  to  be  efficient,  must  coincide  with 
these  actions  of  the  sewage  and  sewer  air;  each  length  of  sewer 
between  a  pair  of  manholes  must  have  its  own  system  of  venti- 
lation, the  inlet  being  at  the  upper  end  of  the  length,  at  the  street 
level,  and  be  kept  as  small  as  practicable,  and  the  outlets  distri- 
buted at  even  distances  over  the  length  below  to  the  next  man- 
hole,  and  be  as  numerous  as  possible.  This  can  only  be  done  by 
abolishing  the  interceptor,  and  making  the  ventilating  shafts  on 
every  house  drain  assist  in  ventilating  its  own  length  of  sewer, 
between  the  necurest  manhole  on  either  side  of  it  In  this  way, 
a  large  number  of  ventilating  shafts  above  the  houses  are  brought 
to  bear  upon  the  one  inlet  at  the  upper  end  of  the,  say,  100  yards 
length  of  sewer,  and  therefore,  the  air  enters  at  this  inlet  with 
a  velocity  greater  in  proportion  to  the  difference  between  the 
area  of  its  opening  and  the  aggregate  of  the  number  of  shafts 
between  it  and  the  next  manhole  below,  and  the  greater  the 
excess  of  the  shaft  outlets  over  the  manhole  inlets,  the  stronger 
wUl  be  the  velocity  at  the  inlet  and  the  less  liable  will  it  be  to 
be  reversed. 

If  there  is  any  wind,  however  slight,  or  from  whatever 
direction  it  is  blowing  over  the  tops  of  the  outlet  shafts,  pro- 
vided that  it  is  not  artificially  deflected,  this  will  only  increase 
the  velocity  at  the  inlet.    This  proposal  has  always  been  met 
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by  the  statement  that  you  are  passing  the  sewer  gas  through 
the  house  drains,  and  thus  endangering  the  health  of  the 
inhabitants  of  the  houses ;  and  it  was  to  try  and  prevent  this 
that  the  intercepting  trap  was  adopted,  without  investigation 
of  any  kind,  into  the  Model  Bye-Laws  in  1877,  because  the 
doctors  said  that  '*  sewer  gas  must  be  cut  off  from  the  houses." 
As  an  abstract  proposition  this  requirement  ia  perfectly  correct, 
but  the  method  of  carrying  it  out  by  means  of  the  inter- 
cepting traps  is  both  absurd  and  dangerous.  The  trap  is  no 
protection  to  the  house  whatever,  the  real  safeguard  being  the 
soundness  of  the  drains.  K  the  drain  is  sound  the  trap  is 
absolutely  useless,  and  a  dangerous  obstruction ;  and  if  the  drain 
is  not  sound,  the  trap  ia  also  useless,  because  the  emanations 
from  the  drain  itself,  and  from  the  stagnant  sewage  in  the  trap, 
are  quite  sufficient  to  poison  the  whole  household  without  any 
aid  from  the  sewer.  Intercepting  traps,  in  their  most  approved 
form,  hold  about  two  gallons  of  stagnant  sewage ;  they  cause  a 
retention  of  from  25  per  cent  to  30  per  cent  of  the  solid  matter 
in  the  trap ;  they  paralyse  the  flow  through  the  whole  length  of 
the  house  drain,  and  cause  it  to  become  coated  with  putrid  sewage 
throughout ;  and  they  absolutely  prevent  proper  ventilation  of 
the  sewers.  They  are  liable  to  be  forced  from  the  sewer  side  by 
the  compression  of  the  sewer  air  against  them  by  the  rising 
sewage ;  they  necessitate  a  brick  chamber  and  a  so-called  fresh 
air  inlet,  which  has  by  force  of  circumstances  to  be  placed  within 
a  very  few  feet  of  the  front  door,  or  front  window,  of  the  house, 
and  every  time  the  drain  is  used,  the  mica  flap-valve  in  connec- 
tion with  this  fresh  air  inlet  is  violently  closed,  and  if  the  valve 
is  not  very  soon  broken  by  this  violent  flapping  action  the 
compression  of  the  air  in  front  of  each  discharge  from  the  w.c. 
against  the  sewage  in  the  intercepting  trap  partially  untraps  it. 
The  drain  air  then  passes  on  into  the  sewer,  and  the  sewage 
dribbles  slowly  into  the  inlet  side  of  the  trap,  and  slowly  out  of 
the  outlet  side,  in  the  feeblest  possible  manner,  into  the  sewer 
charged  with  putrefied  organic  matter,  which  the  sewer  ventila- 
tion, in  whatever  form  it  may  exist,  has  to  deal  with,  and  gets 
the  blame  for.  Equilibrium  ia  restored  by  the  sewage  filling  up 
the  trap,  and  the  process  is  repeated  by  the  next  user  of  the 
drain ;  but  in  the  majority  of  cases  the  flap-valve  at  the  fresh 
air  inlet  is  either  not  air-tight,  or  is  broken,  and  if  the  inter  - 
cepting  trap  escapes  being  forced,  owing  to  this  defect  in  the 
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fresh  air  valve,  a  strong  puff  of  dram  air  is  discharged  under 
the  windows  or  by  the  frontdoor  of  the  house  during  every  use 
of  the  drain.  The  usual  result  of  this  is  that  the  householder 
promptly  stops  up  the  fresh  air  inlet  altogether,  and  then  the 
last  state  of  the  intercepting  trap  and  drain  is  worse  than  the 
first.  And  besides  all  this,  the  intercepting  trap  is  liable  to 
partial  stoppages  by  an  excess  of  paper,  or  a  dish  cloth,  or  any 
solid  matter  being  put  down  the  drain,  then  the  sewage  rises  in 
the  intercepting  chamber  and  drain,  imtil  it  has  obtained 
sufficient  head  to  force  the  obstruction,  and  some  30  square  feet 
of  brick  surface  is  fouled  with  sewage.  But  occasionally  the 
head  in  the  chamber  is  not  sufficient  to  force  the  obstruction^ 
and  then  the  builder,  or  the  inspector  of  nuisances,  or  both,  have 
to  be  called  in,  the  obstruction  is  pushed  down  to  the  bend  in 
the  sewer  junction,  and  a  message  sent  to  the  surveyor,  that  the 
sewer  is  blocked,  although  the  neighbouring  drains  are  still 
running. 

In  the  majority  of  towns  now,  all  drain  joints  are  made  in 
cement,  and  the  drains  thoroughly  tested  before  being  allowed 
to  be  covered  up,  or  used,  and  strict  regulations  are  made  as  to 
the  fall,  usuaUy  not  less  than  1  in  48  or  ^  inch  to  a  pipe  being 
specified,  and  any  inspector  on  testing  the  pipes,  and  finding  one 
with  a  back  fall,  or  merely  level  without  any  fall  at  all,  would 
immediately  condemn  the  drain  and  have  it  pulled  out  and 
relaid.  But  the  same  inspector,  under  the  Model  Bye-laws, 
is  compelled  to  introduce  into  the  lower  end  of  the  flattest  part 
of  the  drain,  an  intercepting  trap,  which  causes  an  obstruction 
from  6  inches  to  8  inches  deep,  full  of  stagnant  sewage ;  and  the 
believers  in  this  trap  assert  that  they  are  thereby  saving  the 
lives  of  the  inhabitants  of  the  house,  by  cutting  off  the  sewer  gas, 
a  statement  which  is  altogether  erroneous,  as  the  trap  is  simply 
a  manufactory  of  sewer  gas  on  every  house  drain,  pouring  ^ewer 
gas  into  the  sewer,  which  any  system  of  ventilation  of  the 
sewers  is  blamed  for,  and  is  powerless  to  deal  with,  or  prevent. 

The  patentees  of  a  certain  chemical  process  contend  that 
owing  to  the  temperature  of  the  sewer  air  being  generally  cooler 
during  the  summer  than  the  outer  air,  it  is  impossible  for  it  to 
rise  out  of  the  sewer  during  the  summer  months,  especially  if 
charged  with  the  heavier  gases  of  decomposition,  and  that  it 
accumulates  during  these  months,  to  be  dischaiged  during  the 
autumn  or  winter,  when  the  sewer  air  is  generally  warmer  than 
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the  outer  air ;  and  in  this  way  they  account  for  epidemics  such  as 
t}rphoid  and  diphtheria  occurring  in  the  autumn.  But  this  state- 
ment about  the  difiTerences  of  temperature  during  the  summer 
and  winter  months*is  only  partially  correct,  as  has  been  shown 
in  an  earlier  part  of  this  paper.  There  are  times  during  the 
twenty-four  hours,  more  especially  about  sunset,  when  the 
temperatures  overlap  each  other,  and  thus  bring  the  sewer  air  out 
into  the  outer  air ;  and  there  is  also  the  difference  in  density  of 
the  watery  vapour,  as  compared  with  the  outer  air,  constantly 
acting  in  dry  weather,  as  well  as  the  fall  of  the  barometric 
pressure,  causing  discharges  of  sewer  air  into  the  outer  air,  quite 
independently  of  the  relative  temperatures. 

In  conclusion,  the  Aut}ior  would  like  to  try  an  experiment, 
by  omitting  the  interceptor  trap  on  all  drains  which  are  outside 
the  houses ;  the  drain  will  thus  get  a  better  gradient  throughout, 
and  no  possible  harm  can  be  done  to  the  householders,  while 
great  benefit  would  accrue  to  the  sewer,  which  would  be  properly 
ventilated  and  be  kept  much  cleaner. 
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VENTILATION  OF  SEWERS. 

By  W.  J.  STEELE,  Assoc.  M.  Inst.  C.E.,  Deputy  City 
Engineer  of  Bristol. 

When  this  subject  has  been  discussed  at  the  Meetings  of  the 
Association,  Bristol  has  frequently  been  mentioned  as  a  city 
where  the  sewers  are  not  ventilated;  it  may,  therefore,  be 
interesting  to  consider  the  general  conditions  of  its  sewerage 
system. 

All  the  manholes  and  lampholes  on  the  sewers  in  the  city 
are  surmounted  by  closed  covers,  and  no  means  are  intention* 
ally  made  to  provide  a  communication  between  the  sewers  and 
the  atmosphere. 

There  are  eight  outfalls  into  the  river  Avon,  fitted  with  tidal 
flaps,  the  head  against  the  bottom  of  which,  at  high  water  of 
ordinary  spring  tides,  varies  from  7  to  20  feet  Six  small  storm 
overflows  from  one  intercepting  sewer  discharge  into  the  river 
Frome,  four  being  fitted  with  flaps. 

The  city  forms  a  haam,  the  general  level  of  whose  perimeter 
is  about  240  feet  above  the  Ordnance  Datum,  and  whose  centre 
is  about  27  feet  above  such  datum,  consequently  the  fall  on  the 
sewers  is  considerable. 

In  the  central  and  ancient  portion  of  the  city,  which  is 
nearly  all  below  the  50  feet  contour,  there  still  remain  several 
branch  masonry  sewers  of  a  more  or  less  air-tight  description  ; 
in  passing  it  should  be  said  that  these  are  gradually  being  super- 
seded by  others  of  a  modem  character. 

All  street  gullies  are  trapped. 

Since  1882,  drains  connected  to  the  sewers  have  been  pro- 
vided with  an  intercepting  trap.  On  the  building  side  of  this 
trap,  a  communication  is  made  with  the  atmosphere,  and  another 
near  the  highest  point  of  the  drain.  Every  building  used  for 
human  habitation  is  provided  with  at  least  one  water-closet, 
usually  of  the  pedestal  form,  and  all  roof  water,  bath  and  sink 
waste  pipes,  discharge  over  trapped  gullies. 
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Prior  to  1882,  intercepting  traps  were  not  compnlsorily  fixed 
in  the  drains,  although  some  were  voluntarily,  but  before  this 
date,  the  sink-stones,  water-closets,  baths  and  similar  fittings 
were  provided  with  some  form  of  trap.  Possibly  there  are 
several  instances  where  a  roof  water-pipe  forms  a  means  of  com- 
munication between  the  sewer  and  atmosphere,  owing  to  there 
being  no  wateivseal  between  such  pipe  and  the  sewer ;  unfortu- 
nately, however,  the  number  cannot  be  stated  with  any  degree  of 
accuracy.  If  any  notification  of  bad  smells  in  or  about  buildings 
is  received,  the  sanitary  inspectors  of  the  health  department 
immediately  make  an  investigation,  and,  if  necessary,  cause  the 
drainage  system  to  be  modified  on  the  lines  indicated  above; 
during  the  year  ended  December  31,  1901,  over  4800  systems 
were  amended. 

During  the  year  ended  December  31, 1902,  only  ninety-one 
complaints  were  received  of  bad  smells  in  the  streets,  and  these 
were  in  every  case  found  to  be  from  gullies,  which  from  defective 
traps,  had  the  water-seal  broken. 

From  what  has  been  stated  above,  is  it  possible  to  say  that 
the  practice  as  applied  to  Bristol,  of  not  intentionally  providing 
any  means  of  communication  between  the  sewers  and  atmosphere, 
is  wrong  in  principle  ?  In  the  light  of  what  is  known  about 
this  subject  at  present,  the  Author  ventures  to  think  that  a 
correct  answer  cannot  be  given ;  but  he  would  ask.  What  are  the 
functions  of  a  sewerage  system  ?  In  his  opinion,  they  are  the 
means  of  removing  the  liquid  refuse  of  a  community  with 
as  little  danger  to  the  public  health  as  is  possible ;  even  on 
economic  grounds,  the  health  of  the  inhabitants  of  a  town  is  of 
importance,  as  lowOTed  vitality  means  loss  of  earning  power. 

It  may  be  stated  with  truth,  that  the  death  rates  are  as 
reliable  a  test  of  the  health  of  a  community  as  is  at  present 
known,  because  if  the  vitality  of  a  person  is  lowered — and  it 
is  admitted  that  foul  air  will  cause  this — such  person's  capacity 
for  fighting  a  disease  is  reduced,  and  the  death  rates  are  accord- 
ingly aflTected. 

A  table  is  given  showing  the  death  rates  per  1000  living 
during  the  ten  years  1891  to  1900  inclusive,  of  the  average  of 
the  thirty-three  great  towns  and  those  which  may  reasonably 
be  said  to  be  of  a  similar  character  to  Bristol.  Brighton  and 
Croydon  are  inserted,  although  they  do  not  quite  resemble  Bristol, 
inasmuch  as  they  are  of  a  residential  character,  whereas  Bristol 
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is  principally  a  manufacturing  locality ;  but  as  they  are  celebrated 
for  low  mortality  rates,  it  has  been  thought  advisable  to  include 
them.  The  income  of  the  average  individual  is  likely  to  be 
higher  in  a  residential  locality  than  in  one  of  manufacture — an 
important  factor  in  considering  the  health  of  a  community  ; 
moreover  the  risk  of  death  in  the  former,  owing  to  the  nature  of 
occupation  of  the  inhabitants,  is  less. 

The  epidemic  diseases,  diphtheria,  fever  and  diarrhoea,  are 
given  as  they  are  said  to  be  the  only  diseases  in  which  sewer  air 
plays  any  part,  directly  or  indirectly.  The  infantile  mortality 
is  given  as  showing  the  chances  of  life  of  infants  under  one  year. 


Name  of  Town. 

Fopiil«(tlon. 

Death  Bate 
AUCautM. 

per  1000  LIv 
1891-19( 

Diphtheria. 

1nj,for1 
Fever. 

ren  Yean, 

Deaths  ander 
One  Year  to 

Diarrhoea. 

lOOOBfarths. 

83  Great  Towns 

11,464,957 

20-2 

•34 

•20 

1-00 

172 

London    ..     .. 

4,544,988 

19-6 

•50 

•15 

•78 

160 

Binningham  .. 

523,391 

20-8 

•24 

•20 

1^27 

187 

Bzttdford 

280,163 

18-9 

•09 

•17 

•90 

171 

Brighton 

123,688 

17-7 

•25 

•13 

•81 

156 

Bristol     ..     .. 

329,990 

18-3 

•17 

•11 

•66 

147 

Cardiff    ..     .. 

165,245 

18-7 

•47 

•14 

•91 

161 

Croydon  .. 

134,697 

14-5 

•26 

•09 

•61 

136 

Leeds      ..     .. 

430,575 

20-2 

•29 

•20 

113 

179 

Leicester 

212,537 

18-3 

•43 

18 

1^54 

195 

Liverpool 

686,454 

24-5 

•20 

•33 

1-36 

191 

Manchester 

544,923 

23-9 

•19 

•22 

1-37 

190 

Newcastle      .. 

215,972 

21-3 

•18 

•16 

•77 

174 

Nottingham    .. 

240,431 

18-8 

•09 

•29 

117 

183 

Portsmouth    .. 

189,112 

17-9 

•26 

•27 

r04 

160 

Sheffield  ..     .. 

382,269 

20-8 

•39 

•29 

140 

185 

From  all  causes,  the  Bristol  rate  is  higher  to  a  degree  in  the 
order  named,  than  that  of  Croydon,  Brighton  and  Portsmouth, 
equal  to  that  of  Leicester  and  lower  than  all  others. 

From  diphtheria,  the  Bristol  rate  is  higher  them  that  of 
Bradford  and  Nottingham,  but  lower  than  all  others. 

From  fever,  the  Bristol  rate  is  higher  than  that  of  Croydon, 
but  lower  than  all  others. 


Digitized  by  LjOOQIC 


VENTILATION  OF  SEWBRS.  167 

From  diarrhoea,  the  Bristol  rate  is  higher  than  that  of 
Croydon,  but  lower  than  all  others. 

The  infantile  mortality  in  Bristol  is  higher  than  that  of 
Croydon,  but  lower  than  all  others. 

It  is  reasonable  to  ask,  if  the  death  rates  of  Bristol,  although 
comparing  favourably  with  those  of  other  towns  of  a  similar 
character,  could  be  reduced  if  special  means  were  taken  to 
ventilate  the  sewers ;  but  so  far  as  the  Author  knows,  no  system 
has  yet  been  found  which  could  be  tried  in  any  district  of  the 
city  without  detriment  to  the  others.  Ventilation  by  means  of 
open  manhole  covers  is  generally  admitted  to  be  unsuccessful ; 
the  Author  thinks  it  worse  in  principle  than  open  sewers,  because 
the  emission  of  the  sewer  air  would  be  concentrated  at  fixed 
points,  and  when  the  atmosphere  is  practically  quiescent  the 
vicinity  of  some  manholes  would  become  unpleasant. 

A  reference  to  the  contour  diagram  will  show  that  if  shafts 
were  erected  so  as  to  have  direct  communication  with  the  sewers, 
the  atmosphere  of  the  higher  sections  of  the  city  would  con- 
ceivably be  charged  with  the  sewer  air  from  the  lower  sections 
during  very  light  breezes,  as  it  will  be  noticed  that  in  some 
districts  there  is  a  difference  in  level  of  150  feet  in  a  horizontal 
distance  of  only  1200  feet.  If  shafts  were  erected  in  the  higher 
sections  of  the  city  only,  it  is  doubtful  if  a  sufficient  number 
could  be  fixed  to  influence  the  air  in  the  lower  sections,  as  it  is 
well  known  that  sewer  air  does  not  always  travel  up  a  sewer. 

None  of  the  numerous  methods  of  incinerating,  washing  or 
filtering  the  sewer  air  before  it  emerges  into  the  atmosphere, 
have  yet  been  proved,  so  far  as  the  Author  knows,  to  be 
practicable  if  applied  to  the  whole  sewerage  system  of  a  large 
town. 

A  table  is  given  showing  the  districts  into  which  the  city 
is  divided  for  health  control,  the  lines  of  the  main  outfall  sewers, 
and  the  area  where  the  sewers  are  tide-locked  at  high  water  of 
ordinary  spring  tides,  with  a  view  of  ascertaining  if  the  health 
of  any  particular  district  is  affected  where  the  main  sewers  are 
situated,  or  by  the  air  in  the  lower  levels  of  the  sewers  being 
forced  into  the  higher.  The  average  death  rate  given  is  for  a 
period  of  three  years,  as  the  districts  were  rearranged  in  1898. 

An  examination  of  this  table  and  diagram  in  conjunction 
with  other  conditions  affecting  the  various  districts,  does  not 
show  to  the  Author  that  the  death  rate  is  influenced  by  provision 
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not  being  intentionally  made  for  the  sewers  to  have  a  com- 
munication with  the  atmosphere. 


NameofDIstTict. 


PopnkUSoa 
Tpet  Aen, 


AvmsB 

DMihIUt* 

for  Three 

Tean 

ending 

1901. 


BelatloQofDIrtrtctto 
Ttde-locked  Are*. 


ABhlej  ..      .. 

42-70 

12  18 

Above 

Bedminater  .. 

18-40 

17-14 

,   About  one-fourth 
in  tide-locked  area. 

Knowle..     .. 

17-88 

Above 

Clifton  ..     .. 

27-20 

12-67 

Above 

Beddiff..     .. 
St  Augustine 

47-20 
61-20 

18-85 

15-oy 

Wholly  in  tide- 
looked  area. 
About  one-fourth 
in  tide-locked  area. 

St.  George    .. 

27-30 

15-00 

Above 

St  Paul 

136-10 

15-09 

About  one-eeventh 
in  tide-looked  area. 

St  Philip     .. 
Stapleton 

71-00 
7-50 

16-06 
12-88 

About  one-thiid 

in  tide-looked  area. 

Above 

General  Level  of  DietricL 


Small  portion  below  100 
feet  cootoor,  remain- 
der above. 

About  one-half  below  50 
feet  contour,  remain- 
der above. 

About  one-half  below 
100  feet  contourt  re- 
mainder above,  of 
which  about  one-half 
is  above  200  feet 
OMitour. 

Small  portion  below  50 
feet  contour,  about 
one-third  below  SOO 
feetoontour,  remain- 
der above. 

Piacticallv  wholly  be- 
low 50  feet  contour. 

About  one-third  bekfw 
50  feet  contour,  one- 
half  below  100  feet 
contour,  remainder 
above. 

About  one-fourth  below 
100  feet  contour,  one- 
half  bek>w  200  feet 
contour,  and  remain- 
der above. 

About  one-half  below 
50  feet  contour,  and 
one-half  below  100 
feet  contour. 

Wholly  below  50  feet 
contour. 

Practically  whoUy 
above  100  feet  contour, 
about  one-third  being 
above  200  feet 


The  manufacturing  area  of  the  city  is  principally  confined  to 
St.  Philip,  Eedclifif,  Bedminster,  St.  George  and  St  Paul. 

The  Ashley,  Clifton  and  Stapleton  districts,  which  have  the 
lowest  rates,  are  at  a  high  altitude,  outside  the  tide-locked  area, 
and  the  strata  at  a  small  depth  below  the  surface  is  rock. 
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The  Bedcliff  district,  which  has  the  highest  rate,  is  in  the 
manufacturing  area,  on  a  low  level  and  intersected  by  the  river 
Frome  and  Floating  Harbour,  which  may  conduce  to  a  damp 
subsoil. 

Without  closer  study,  it  is  difficult  to  account  for  the  com- 
paratively high  rate  of  the  Enowle  district  which  is  at  a  high 
altitude  and  outside  the  manufacturing  area,  except  that  until 
about  four  years  ago  it  was  principally  drained  into  cesspools. 

A  large  portion  of  the  Bedminster  district  is  in  the  manu- 
facturing area,  on  a  low  level  and  adjoining  the  southern  side  of 
the  river  Avon  which  intersects  it ;  the  subsoil  is  a  soft  description 
of  clay. 

St.  Philip  is  largely  a  manufacturing  district,  on  a  low  level, 
and  the  subsoil  of  a  considerable  area  is  soft  clay  and  peat. 

When  the  sewers  become  tide-locked  or  are  charged  by  heavy 
rainfalls,  it  may  be  asked,  what  becomes  of  the  sewer  air  ?  A 
portion  may  enter  the  ground  surrounding  the  sewers  where  they 
are  not  air-tight,  a  portion  may  escape  into  the  atmosphere  by 
means  of  directly  connected  roof-water  pipes  or  defectively 
trapped  guUies  and  other  drain  fittings.  These  possible  outlets 
may  not  be  sufficient  for  the  escape  of  all  the  displaced  air, 
and  an  additional  assumption  is  advanced  that  the  water-seal  of 
the  intercepting  traps  on  the  drains  is  put  imder  pressure,  and 
should  any  air  be  forced  through  the  seal  it  escapes  up  the  vent 
pipes  on  the  drains.  Experiments  are  now  being  conducted  to 
ascertain  if  this  does  happen. 

An  intercepting  trap  fixed  in  a  drain  is  said  to  be  objection- 
able, inasmuch  as  it  retards  the  flow  of  sewage  and  thereby 
afiects  the  vital  principle  of  a  drain  being  seK-cleansing,  and 
with  this  the  Author  is  agreed ;  but  it  is  a  necessary  evil  as 
applied  to  the  drains  in  Bristol,  because  without  it,  every  vent 
pipe  at  the  head  of  the  drains  in  the  lower  districts  of  the  city 
would  become  a  vent  to  the  sewers  of  such  districts  to  the 
detriment  of  the  districts  on  a  higher  level. 

The  responsible  authorities  in  Bristol  have  quite  an  open 
mind  on  the  question  of  sewer  ventilation  in  general,  but  they 
hold  the  view  that  it  has  never  been  demonstrated  that  the 
practice  at  present  applied  in  Bristol  is  prejudicial  to  the  health 
of  its  inhabitants. 

In  considering  the  subject  as  a  whole,  the  Author  ventures  to 
submit  that  the  numerous  experiments  made  in  various  towns 
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have  been  somewhat  incomplete,  and  thinks,  if  any  general 
principle  can  be  laid  down,  it  should  be  done  by  a  commission 
representative  of  Preventive  Medicine  and  Engineering,  which 
might  experiment  throughout  the  United  Kingdom. 

The  following  points  occur  to  the  Author  as  requiring  solution 
based  upon  full  experimental  data,  viz. : — 

Is  it  necessary  to  continuously  admit  atmospheric  air  to  a 
properly  constructed  sewerage  system,  and  if  so,  how  ? 

Is  it  necessary  to  continuously  provide  a  vent  for  the  air 
displaced  fipom  a  properly  constructed  sewerage  system  by 
various  causes,  and  if  so,  how  ? 
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THE  VENTILA.TION  OF  SEWERS  AND  DRAINS, 
WITH  SPECIAL  REFERENCE  TO  THE 
UTILISATION  IN  CONNECTION  THERE- 
WITH  OF  FLUSHING-WATER. 

By  AMBROSE  W.  CROSS,  Assoc.  M,  Inst.  C.E., 
Surveyor  to  thb  Urban  District  Council,  Kino's  Norton. 

It  is  not  intended  in  this  paper  to  touch,  except  very  briefly,  on 
the  general  aspect  of  the  question  of  sewer  and  drain  ventilation, 
the  primary  object  being  to  bring  under  notice  and  invite 
discussion  on  a  system  of  sewer  ventilation  having  features  of 
novelty,  which  system,  after  somewhat  prolonged  experiment, 
has  recently  been  adopted  in  the  Urban  district  of  King's  Norton 
and  Northfield,  of  which  the  Author  is  Engineer  and  Surveyor  ; 
and  further,  to  suggest  a  method  by  which  the  latent  power 
stored  in  the  water  which  in  many  towns  is  passed  from  a  water 
main  under  pressure  into  a  flushing-tank,  may  be  utilised  to 
materially  assist  in  the  ventilation  of  the  sewers  and  drains. 

Speaking  generally,  it  has  for  many  years  been  contended 
that,  given  properly  designed  and  constructed  sewers  with  good 
self-cleansing  gradients,  the  decomposition  of  the  sewage  which 
gives  lise  to  the  generation  of  noxious  sewer  gas  should  not  take 
place,  thus  removing  one  of  the  principal  causes  of  offensive 
emanations  fix)m  sewer  ventilators. 

Assuming  that  to  be  so,  it  was  further  contended  that  open 
gratings  at  road  level  ought  to  be  sufficient  to  harmlessly  pass 
off  into  the  atmosphere  any  outflow  of  sewer  air,  and  also  to 
admit  fresh  air  into  the  sewers. 

Such  contentions  seem  fairly  correct  in  theory,  but  experience 
has  shown  that  even  in  towns  where  the  whole  system  of  sewers 
may  have  been  brought  up  to  date,  and  may,  as  regards  gradient 
and  construction,  be  beyond  reproach,  there  are  influences  at 
work  which  bring  open  sewer  gratings  (if  they  have  been  adopted) 
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into  bad  odour,  and  sooner  or  later  cause  complaints  in  one 
locality  or  another,  and  eventually  lead  to  the  substitution  of 
one  or  other  of  the  more  or  less  improved  systems  of  sewer 
ventilation. 

The  numerous  systems  or  methods  which  the  Author  has 
during  his  twenty-five  years'  connection  with  municipal  engineer- 
ing seen  brought  forward  as  improvements  on  the  open  grid 
system,  may  be  said  to  divide  themselves  into  three  distinct 
categories,  viz. : — 

1.  Systems  of  unaided  natural  ventilation  which  aim  at 
rendering  the  issuing  sewer  air  innocfuouSy  so  as  to  permit  of  its 
being  delivered  through  open  grids  at  the  level  of  the  street.  These 
include,  inter  alia,  the  following  contrivances,  which  are  generally 
placed  in  the  manholes  or  lampholes :  (a)  filters  of  cotton-wool, 
charcoal  trays,  etc.;  (6)  asbestos  gratings  soaked  with  dis- 
infectants ;  (c)  an  apparatus  for  generating  by  a  combination  of 
chemicals,  antiseptic  fumes  which  according  to  the  direction  of 
the  air-current,  either  mix  with  the  issuing  sewer  air  or  with  the 
fresh  air  entering  the  sewer. 

2.  Systems  of  assisted  natural  ventilation  which  aim  ai 
controlling  the  direction  of  the  air-currents  in  sewers  and  drains^ 
and  delivering  the  sewer  air  ai  such  a  height  above  ground  as  to 
muke  attempts  ai  purification  unTiecessary,  Amongst  these  may 
be  mentioned :  (a)  taU  vent-shafts  (30  to  40  feet  high),  or  factory 
chimneys,  as  outlets,  with  open  grids  at  road  level  as  inlets  ; 
(6)  tall  vent-shafts  (at  much  shorter  distances  apart  than  in  the 
last  mentioned  system)  to  act  either  as  inlets  or  outlets  according 
to  the  direction  of  the  wind  or  other  controlling  influences,  and 
having  no  open  grids  at  road  level ;  (c)  tall  vent-shafts  as  outlets, 
with  inlets  controlled  by  non-return  mica-flap  valves,  usually 
placed  either  in  manholes  or  lampholes  below  ground,  to  preveut 
them  acting  as  outlets. 

3.  Systems  of  mechanical  or  assisted  naiural  ventilcUion  which 
also  aim  at  rendering  the  issuing  sewer  air  innocuous,  thus  enabling 
either  open  grids  at  street  level  or  short  outlet  shafts  to  be  used. 
Amongst  which  may  be  mentioned :  (a)  outlet  shafts  with  gas 
fires  in  the  base ;  (&)  gas  lamps  with  air-tight  lanterns  compelling 
the  burners  to  draw  their  air  supply  from  the  sewer  to  which 
they  are  connected;  (c)  an  apparatus  placed  in  a  manhole  or 
in  any  other  suitable  position  which  aims  at  utilising  the  power 
of  a  water-jet  firom  a  pressure  supply  to  extract  air  from  the 
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sewers,  and  force  it  through  a  body  of  water  with  the  object  of 
freeing  it  from  its  impurities  by  washing. 

The  Author's  experience  leads  him  to  the  following  general 
conclusions  on  the  various  systems  referred  to  above : — 

That  as  regards  the  systems  in  the  first  category,  open  grat- 
ings at  street  level  are  equally  unsatisfactory  whether  they  be 
numerous  or  few,  whether  they  be  open  and  unobstructed,  or 
have  filters  of  any  kind  to  offer  resistance  to  the  free  circulation 
of  air  through  the  sewers. 

That  any  system  in  category  (2)  which  relies  on  the  extract- 
ing power  of  tall  shafts  for  compelling  the  open  grids  at  ground 
level  to  act  as  air  inlets  only,  are  unreliable,  and  that  the 
Borough  Engineer  of  West  Ham  was  not  far  wrong  when 
reporting  to  his  Committee  in  September  1899  as  follows : — 

"  The  theory  that  the  air  will  enter  the  surface  grid  and  pass 
up  the  ventilating  shaft  is  not  found  to  hold  good  in  practice,  and 
it  has  been  found  necessary  to  close  the  grid  where  a  shaft  has 
been  erected.  Even  with  tall  shafts,  the  currents  will  frequently 
act  in  the  reverse  way.  The  Local  Grovemment  bye-laws  are 
based  on  the  above  theory,  but  many  of  the  complaints  received 
are  found  to  be  due  to  the  so-called  ** fresh-air"  inlet.  The 
Borough  Engineer  is  of  opinion  that,  although  the  theory  of  the 
flow  of  air  has  been  disproved,  the  erection  of  a  shaft,  and  the 
closing  of  any  surface  grid  found  to  be  a  cause  of  nuisance,  is  the 
best  method  known  at  the  present  time  for  removing  the  cause 
of  complaint ;  as  even  if  the  shaft  does  not  permit  the  free  inlet 
and  outlet  of  air  provided  by  the  surface  grid,  it  equalises  the 
pressure  caused  by  unequal  flow,  storm-water,  etc.,  and  allows 
the  foul  air  to  escape  above  the  house  tops.  What  apparently 
is  required  to  make  this  system  efficient  is  some  inexpensive 
practical  means  of  mechcmical  ventilation  whereby  the  current 
of  air  will  be  kept  flowing  in  the  same  direction,  and  so  ensure 
the  air  entering  at  the  surface  grating  and  passing  out  at  the 
ventilating  pipe." 

That  the  other  systems  in  category  (2),  which  consist  of  tall 
shafts  only,  to  act  either  as  inlets  or  outlets,  or  which  combine 
tall  shafts  with  controlled  (valve)  inlets  at  a  lower  level,  can  be 
made  to  give  satisfactory  results,  and  are  neither  very  costly  to 
instal  nor  very  expensive  to  keep  up. 

That  of  the  systems  mentioned  in  cat^ory  (3) — all  of  which, 
the  Author  believes,  are  proprietary— the  wonderful  powers 
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claimed  for  them  by  their  respective  proprietors  are  probably 
much  exaggerated  and  the  cost  of  upkeep  understated. 

It  unfortunately  appears  to  be  considered  allowable  for 
patentees  and  manufacturers  to  freely  embellish  their  price  lists 
or  pamphlets  with  statements  and  exaggerations  calculated  to 
mislead  confiding  readers.  Take  for  example  the  statement  of 
a  certain  firm  who  say  in  one  part  of  their  pamphlet  that  their 
apparatus,  which  one  is  led  to  believe  consumes  not  more  than 
14  cubic  feet  of  coal  gas  per  hour,  will  extract  and  destroy  over 
11,000  feet  of  sewer  air  per  hour.  Assuming  cubic  feet  to  be 
here  meant,  as  is  the  case  in  an  earlier  reference  in  the  same 
pamphlet  to  sewer  air  extraction,  this  would  be  equivalent  to  a 
velocity  of  the  air  entering  the  appaititus  through  a  6-inch  tube, 
of  over  ten  miles  an  hour,  which  one  would  expect  to  play  havoc 
with  the  mantles  of  the  incandescent  burners  used  in  the 
apparatus. 

Again,  in  another  part  of  the  pamphlet,  one  is  led  to  believe 
that  the  temperature  of  the  sewer  air  is  raised  by  the  apparatus 
to  about  600°  F.  That  being  so,  the  work  done  in  foot-pounds 
is  equal  to  4*35  horse-power  theoretical,  and  the  cost  for  gas 
works  out  at  about  0  •  09d.  per  horse-power  per  hour. 

If  the  above  figures  and  calculations  be  correct,  the  pro- 
prietors might  find  it  worth  while  turning  their  attention  to 
using  the  apparatus  as  a  hot-air  engine,  if  at  any  time  it  should 
be  supplanted  on  the  ventilation  market  by  some  newer  system, 
which,  by  reason  of  its  intrinsic  merits,  or  by  the  way  it  is 
advertised,  or  for  other  reasons,  relegates  the  older  one  into  the 
cold  shades  of  n^lect. 

In  the  belief  that  ventilation  on  the  lines  of  system  (c)  in 
category  (2)  in  combination  with  some  method  of  mechanically 
induced  air  currents,  oflfered  reasonable  prospects  of  a  solution 
of  the  difBculties  met  with  in  the  King's  Norton  District,  the 
Author  continued  some  experiments  with  water-sprays  as  ex- 
tractors fixed  at  the  bases  of  tall  shafts,  commenced  by  him  when 
Borough  Engineer  and  Surveyor  of  Loughborough. 

Knowing  from  practical  experience  of  factory  chimneys  as 
sewer-gas  extractors,  that  any  system  relying  on  suction  alone 
for  inducing  fresh  air  to  enter  the  sewers  through  street  grids, 
would  fail  to  be  sufficiently  far-reaching  in  its  effects  to  be 
worth  considering,  the  Author  at  first  contemplated  the  adoption, 
in  connection  with  the  water-spray  extractors,  of  fresh-air  inlets, 
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consisting  of  revolving  lobster-back  cowls,  or  some  other  form  of 
downcast  ventilator  head,  fixed  on  short  shafts  10  or  12  feet  high, 
the  idea  being  that  these  cowls,  by  always  presenting  an  open 
mouth  to  the  breeze,  would  utilise  to  the  utmost  the  power  of 
the  wind  to  sweep  clear  of  foul  air  the  length  of  sewer  which 
intervened  between  the  inlet  and  outlet  shafts. 

On  reflection,  however,  and  as  the  result  of  experiments,  it 
appeared  probable  that  any  form  of  open-mouthed  downcast 
ventUator,  would  not  under  all  conditions  be  proof  against 
reverse  currents  of  sewer  air,  and,  therefore,  the  short  inlet 
shafts  might,  especially  when  there  was  a  stagnant  atmosphere, 
become  outlets  almost  as  objectionable  as  the  open  gratings  at 
road  leveL 

To  obviate  this  objection,  the  Author's  next  idea  was  to  fill 
in  the  opening  or  mouth  of  the  revolving  cowl  with  non-return 
mica-flap  inlet  valves  ;  but  before  proceeding  to  experiment  on  a 
practical  scale,  it  occurred  to  him  to  make  some  experiments 
with  a  revolving  Archimedean  extractor-ventilator,  which  led 
him  to  two  useful  conclusions,  viz.  (i)  that  the  value  of  an 
Archimedean  ventilator  as  an  extractor  of  sewer  air  was  prac- 
tically nil ;  and  (ii)  that  a  revolving  head,  whether  for  an  inlet 
or  outlet  ventilator,  would  be  troublesome  and  unsatisfactory. 

The  idea  of  a  revolving  head  was  consequently  abandoned, 
and  the  catalogues  of  various  firms  of  ventilating  engineers  were 
then  searched  in  order  to  ascertain  whether  there  was  on  the 
market  any  form  of  fixed  ventilator  head,  fitted  with  mica-flap 
valves  to  prevent  reverse  currents,  and  which  would,  at  the 
same  time,  catch  and  utilise  every  wind  that  blows,  whatever 
its  direction  might  be ;  but  nothing  answering  the  requirements 
was  found. 

A  special  design  was  therefore  prepared,  showing  a  square 
head  having  an  opening  in  each  of  its  four  sides,  filled  in  with 
mica-flaps :  a  sketch  of  the  head  was  sent  to  and  prices  were 
invited  from  several  firms,  and  two  experimental  inlet  heads 
were  ordered. 

On  being  put  to  practical  work  on  the  top  of  short  shafts 
these  heads  gave  fair  promise  of  success,  but  were  not  quite 
satisfactory,  either  as  regards  the  fit  of  the  mica-flaps  or  the 
method  of  suspending  them,  having  regard  to  the  question  of 
renewal  in  case  of  wear  or  breakage. 

At  this  juncture  a  more  suitable  form  of  ventilator  head. 
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hexagonal  in  shape  and  having  aluminium  instead  of  mica  flaps, 
came  under  the  Author's  notice,  whereupon  extended  experi- 
ments were  undertaken  with  it,  with  the  result  that,  after 
slight  improvements  in  details  had  been  effected,  it  proved  in 
every  way  satisfactory. 

On  inspection  of  tMs  hexagonal  inlet  ventilator  head  it  will 
be  seen  that  the  novel  method  of  suspending  the  aluminium 
flaps  enables  a  damaged  or  worn  one  to  be  taken  out  and  a  new 
one  substituted  in  about  twenty  seconds  at  a  cost  of  a  few  pence. 

Since  the  fixing  of  these  inlets  in  lieu  of  the  open  street 
gratings  was  commenced  in  the  Author's  district,  a  month  or  two 
ago,  tests  with  the  anemometer  have  been  made  in  order  to 
ascertain  to  what  extent  they  deflected  the  wind  currents  into 
the  sewers,  and  the  maximum  rate  recorded  was  2098  lineal 
feet  of  air  through  a  six-inch  shaft  in  five  minutes :  as  may  be 
imagined,  this  occurred  during  a  high  wind.  Another  extending 
over  twenty-four  hours  in  breezy  weather  showed  that  21,000 
cubic  feet  of  fresh  air  was  passed  into  the  sewers  through  one  of 
these  inlets  fixed  on  a  short  shaft  11  feet  high.  This  shaft  was 
in  a  position  where,  owing  to  the  direction  of  the  wind  and  to 
the  fact  that  all  the  street  gratings  in  the  inmiediate  locality 
were  left  open,  there  was,  on  removing  the  inlet  head,  a  strong 
*  current  ovJtwards, 

It  was  originally  intended  that  these  inlet  ventilators  should 
be  used  in  combination  with  water-spray  extractor  outlet-shafts 
fixed  at  the  summits  of  the  sewers  or  in  other  positions  where 
flushing  of  the  sewers  was  customary  or  desirable.  Experiments 
by  the  Author  at  Loughborough  and  elsewhere  hjwi  proved  to 
him  beyond  a  doubt,  that  every  gallon  of  water  passed  from  a 
water-main  into  a  flushing  tank  was — assuming  a  pressure  of  40 
or  50  lb.  per  square  inch — capable  of  inducing  a  movement  of 
air  in  any  desired  direction  equal  at  least  to  a  minimum  of  100 
cubic  feet  for  every  gallon  of  water  used. 

Seeing  that  the  cost  of  installing  the  water-spray  apparatus 
would  not  be  more  than  3/.  to  4/.,  whilst  the  cost  of  the  water, 
which  in  any  event  would  be  required  for  flushing,  might  be 
taken  as  nil,  it  was  hoped  that,  subject  to  the  introduction  of  all 
necessary  and  suf&cient  safeguards  against  possible  risk  of  pollu- 
tion of  the  water  supply,  the  sanction  of  the  Water  Authority 
might  be  obtained  to  the  proposed  utilisation  of  the  otherwise 
wasted  pressure  for  a  useful  public  purpose. 
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Unfortunately,  however,  the  Sanitary  Authority  and  the 
Water  Authority  are  not  one  and  the  same  body  at  Eing^s 
Norton  as  they  are  in  probably  nine  out  of  every  ten  districts  of 
equal  size  in  the  United  Kingdom,  so  that,  notwithstanding  the 
safeguards,  five  in  number  (shown  on  Diagram  A,  illustrating 
this  paper),  each  one  of  which,  if  in  proper  working  order,  should 
of  itself  be  sufficient  for  the  intended  purpose,  the  wishes  of  the 
IHstrict  Council  in  the  matter  were  frustrated  by  the  refusal  of 
the  Water  Department  to  approve  the  proposal  unless  the  Local 
Government  Board  first  sanctioned  the  scheme,  whilst  the  latter 
body,  with  their  proverbial  very  extreme  caution  when  dealing 
with  any  departure  from  the  beaten  track,  declined  to  take 
the  initiative.  Each  of  the  two  Authorities,  however,  was  fain  to 
admit  that  the  chance  of  any  pollution  was  exceedingly  remote. 

The  water-spray  has  for  the  present,  therefore,  been  re- 
luctantly abandoned  until  either  some  method  to  which  the 
Water  Department  cannot  object  has  been  devised  for  utilising 
the  pressure  of  the  water  without  unduly  impairing  the  efficiency 
or  simplicity  of  the  spray,*  or  until  some  sanitary  authority,  un- 
trammelled by  a  water  authority  who  admittedly  have  no  interest 
whatever  in  a  mere  matter  of  health  such  as  improved  sewer 
ventilation,  shall  have  demonstrated  the  safety  of  the  system. 

Diagram  B  (which  with  its  notes  will  be  sufficiently  self- 
explanatory)  has  been  prepared  to  show  an  arrangement  of  the 
water-spray  extractor  fixed  at  the  base  of  a  tall  vent  shaft,  the 
waste  water  being  shown  as  feeding  a  novel  form  of  flushing  tank 
very  recently  cuiopted  at  King's  Norton,  consisting  of  24-inch 
diameter  concrete  pipes,  and  having  an  automatic  syphon  formed 
of  ordinary  stock  pattern  sanitary  pipes  and  bends,  and  a 
specially  mcuie  but  inexpensive  sanitaiy-ware  trap. 

The  cost  of  the  materials  for  a  tank  of  500  gallons  capacity 
including  the  automatic  syphon,  tipper-box  and  a  surface-box 
(which  may  be  of  light  pattern  as  the  tank  is  placed  under  the 
footway)  should  not  exceed  12/.  delivered  free  or  only  about  half 
as  much  again  as  an  iron  automatic  syphon  alone  without  any 
tank,  and  it  has  the  cuivantage  over  the  latter  of  being  non- 
corrodible  throughout. 

A  sample  of  the  concrete  pipes  used  for  the  flushing  tanks 
(with  automatic  syphon)  may  be  seen  in  the  court-yard  of  the 
Council  House. 

*  Any  sQggMtioiii  as  to  thiB  wUl  be  welcomed  by  the  Aathor. 
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A  model  (marked  D)  of  a  simple  automatic  arrangement 
adopted  at  King's  Norton  for  the  purpose  of  diverting  the  flush 
down  two,  three,  four,  or  even  more  sewers  in  regular  rotation, 
is  also  shown. 

Experiments  are  about  to  be  undertaken  with  a  view  of 
ascertcdning  what  proportion  of  tall  outlet-shafts  to  short  inlet- 
shafts  will  give  best  results^  as,  obviously,  too  laige  a  proportion 
of  inlets  to  outlets  may  have  a  tendency,  especially  during  gales 
of  wind,  to  put  an  undue  pressure  on  the  water-seals  of  inter- 
ceptor traps  in  house  drains. 


Thb  Ventilation  of  House  Deains. 

It  will  occur  to  Members  that  the  principle  of  sewer  ventila- 
tion described  in  the  foregoing  paper — omitting  the  water-spray 
— ^is  in  accordance  with  the  present  practice  of  ventilating  house 
drains,  which  consists  of  an  air  inlet  having  in  the  better  class 
of  work  mica  or  aluminium  flaps  to  prevent  back  currents,  and 
an  outlet  consisting  of  an  open  vent  pipe  carried  up  above  the  roof. 

There  seems  to  be  a  growing  desire  on  the  part  of  municipal 
engineers  to  do  away  with  the  interceptor  syphon  in  main  house 
drains  and  simply  have  at  the  summit  of  each  drain  an  open 
outlet  of  safe  height  which  would  assist  in  obtaining  free 
circulation  of  fresh  air  through  sewers  and  drains  alike. 

The  Author  is  inclined  to  the  opinion  that  this  would 
certainly  be  a  lesser  evil  than  the  interceptor  which,  in  a 
properly  constructed  drain,  appears  to  be  the  only  likely  cause 
of  stoppage. 

The  desire  to  make  house  drains  assist  in  the  ventilation  of 
the  sewers  seems  in  many  towns  to  have  led  to  the  adoption  of 
a  regulation  requiring  a  vent  shaft  to  be  connected  with  the 
drain  on  the  sewer  side  of  the  interceptor,  and  carried  up  the 
front  or  side  of  the  house. 

It  is  possible  that  some  day  this  practice  may  be  foimd  to 
have  potentialities  in  the  shape  of  claims  against  the  Authority 
for  blood-poisoning  by  sewer  gas,  though  the  probabilities  aie 
perhaps  more  remote  than  if  the  sewer  were  ventilated  into  a 
special  flue  forming  part  of  a  house  chimney  stack,  as  the  Author 
understands  happ^ied  in  one  case  in  King's  Norton  some  years 
ago,  and  which  cost  the  Rural  District  Council  over  3000/. 
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If  house  drains  are  to  help  in  the  work  of  sewer  ventilation, 
what  better  method  could  be  adopted  than  to  do  away  with  the 
interceptor,  and  make  each  house  drain  contribute  its  quota  of 
fresh  air  to  the  sewer  through  a  tall  inlet  shaft  at  the  summit  of 
its  drains,  carried  up,  if  need  be,  above  the  cuijoining  roof,  or  at 
least  sufficiently  high  to  catch  the  wind  from  whatever  quarter 
it  might  come,  such  shaft  being  fitted  with  a  mica  or  aluminium 
flap  non-return  ventUator  inlet  similar  to  that  described  above, 
the  sole  duty  of  the  Authority  being  to  provide  in  suitable  posi- 
tions and  in  sufficient  numbers  along  its  roads  and  streets,  tall 
outlet  shafts  with  or  without  mechanical  means  of  drawing 
the  air  from  the  sewers,  and  with  or  without  means  of  purifying 
such  air,  whether  by  washing  with  water,  scorching  with  fire, 
oxidising  with  permanganic  compounds,  or  in  any  other  way 
that  may  be  found  necessary  or  desirable  ? 

To  provide  against  stagnation  when  there  is  little  or  no  wind, 
the  cheapest  and  best  air  mover  would  seem  to  be  the  water- 
spray,  which  also  has  the  further  advantage,  if  fixed  near  the 
outlet  shaft,  of  washing  the  issuing  air;  but  it  could  equally 
advantageously  be  applied  at  the  summit  of  house  drains  for  the 
purpose  of  injecting  air  into  and  afterwards  flushing  the  drains. 

The  right  to  use  non-return  mica-flap  or  other  similar  inlets, 
in  combination  with  open-shaft  outlets,  or  the  two  in  combina- 
tion with  water-spray  extractors  discharging  their  waste  water 
into  the  sewers  or  drains  through  automatic  syphon  tanks  for 
flushing  purposes,  is  not,  so  far  as  the  Author  is  aware,  protected 
by  patent,  as  is  the  case  with  nearly  all  other  systems 
embodying  mechanical  aids  to  sewer  ventilation. 
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VENTILATION  OF  SEWEKS  AND  DRAINS. 

By  HEEBEET  H.  HUMPHEIES, 

Engineer  and  Surveyor  to  the  Urban  District  CJouncil 

OF  Erdington. 

The  Author  particularly  welcomes  the  idea  of  the  proposed 
meeting  of  the  Association  to  be  held  at  Birmingham,  to 
consider  the  one  special  subject  of  the  "  Ventilation  of  Sewers 
and  Drains "  only,  feeling  tibat  its  thorough  discussion  will  be 
most  useful  to  manj  of  the  Members,  who  like  himself,  desire 
to  feel  convinced  of  the  best  method  of  dealing  with  this  much 
vexed  question. 

The  views  expressed  in  this  short  paper  are  based  entirely 
upon  experience  gained  in  a  modem  residential  suburban  district, 
having  a  majority  of  its  sewers  constructed  with  small  stone- 
waie  pipes,  and  where  the  residents  are  naturally  very  sensitive 
in  r^ard  to  matters  interfering  with  the  amenities  of  their 
existence. 

It  is  unnecessary  here  to  describe  the  composition,  etc.  of  the 
foul  air  caused  by  the  putrefaction  of  sewage,  but  its  undoubted 
relation  to  various  diseases  renders  its  safe  disposal  a  matter 
of  considerable  anxiety,  and  the  almost  innumerable  devices 
designed  to  this  end,  the  great  number  of  which  are  contra- 
dictory of  each  other,  are  bewildering.  Most  of  these  devices, 
which  do  away  with  open  ventilation,  do  not  do  anything  like 
the  work  that  is  claimed  for  them,  with  the  result  that,  where 
adopted,  false  security  is  felt  and  thereby  trouble  may  be 
occasioned. 

The  question  as  to  whether  the  ventilation  of  sewers  is  neces- 
sary or  not,  is  often  argued,  and  as  sewer  air  at  a  considerable 
majority  of  times  travels  with  the  current  of  sewage,  the  outfall  of 
each  system  of  sewers  appears  to  be  the  proper  place  for  extracting 
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it.  This  means,  however,  a  danger  of  the  sewers  becoming  full  of 
foul  air,  which  ia  liable  to  be  forced  into  the  house  drains,  and 
great  difficulty  must  be  caused  in  storm  time  by  the  want  of 
proper  ventilation.  One  or  two  towns  which  have  provided  no 
ventilation  to  sewers  have  afterwards  rectified  this  want,  notably 
Dundee,  the  sewerage  scheme  of  which  town  had  no  provision 
for  ventilation,  which  has,  however,  since  been  provided  by 
surface  ventilation,  owing,  the  Author  is  informed,  to  bad  smells 
being  complained  of — at  the  rear  of  houses,  he  presumes — and 
the  system  adopted  gives  considerably  greater  satisfaction. 

Though  mechanical  means  of  ventilating  sewers  are  not 
generally  successful,  it  will  be  both  interesting  and  valuable  to 
have  the  results  of  a  practical  trial  of  the  method  recently 
designed,  of  drawing  fresh  air  through  properly  designed  open- 
ings, through  the  sewers,  by  means  of  a  fan,  and  discharging  the 
sewer  air  at  suitable  points. 

More  attention  appears  to  be  given  in  many  cases  to  the 
methods  of  the  ventilation  of  sewers  by  elaborate  and  expensive 
means,  to  prevent  complaints,  than  to  means  for  modifying  to  a 
considerable  extent  the  causes  which  render  such  methods 
necessary. 

That  these  causes  can  be  almost  eliminated  in  many  pipe 
sewers,  which  are  well  laid,  with  good  gradients,  is  capable  of 
practical  demonstration,  providing  such  sewers  have  their  air 
currents  disconnected  from  sewers  from  which  the  causes  of  the 
foul  air  are  not  easily  removable ;  and  it  is  not  reasonable  that 
foul  air  from  a  particular  sewer  should  be  permitted  to  spread 
throughout  the  system  of  sewers.  Those  sewers  with  a  reason- 
able amount  of  sewage  nmning  through  them,  may,  with  good 
flushing  and  periodical  inspection  and  cleansing,  be  kept  in  such 
a  condition  that  surface  ventilation  may  be  adopted,  improving 
further  the  conditions  of  such  sewers,  without  vitiating  the 
atmosphere  so  as  to  be  a  nuisance  or  a  danger.  For  such  sewers 
further  ventilating  sirraDgements  are  unnecessary,  and  there  seems 
to  be  no  system  of  ventilation  which  has  so  many  practical 
advantages.  It  is  also  efficient  at  nearly  all  times,  and  it  is  rare 
indeed  that  observations  can  be  taken  in  a  sewer  so  dealt  with 
without  finding  that  some  ventilation  is  proceeding,  and  in 
storm  time  such  ventilation  is  particularly  valuable  as  it  relieves 
the  air  pressure  more  eflfectually  than  any  other  system. 

Care  in  designing  the  sewers  so  that  there  shall  be  the  least 
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possible  amount  of  disturbance  to  the  flow  in  the  sewer,  at  the 
junctions  with  other  sewers,  and  the  entire  avoidance  of  splash- 
ing, is  of  importance,  in  preventing  nuisance  at  the  surface 
ventilators. 

Some  sewers,  belonging  to  a  system,  in  which  a  large 
quantity  of  sewer  gas  is  evolved  in  consequence  of  insuflSicient 
flow,  or  owing  to  a  large  area  of  the  inner  periphery  of  the  sewer 
becoming  coated  with  slime,  by  the  rise  and  fall  of  the  sewage, 
which  cannot  be  readily  prevented,  however  well  constructed  such 
sewers  may  be,  create  too  much  nuisance  if  ventilated  by 
surface  ventilation  only. 

The  alternative  method  to  sur£Etce  ventilation  most  generally 
adopted  is  the  closing  of  the  surface  grids  and  the  erection  of 
high  ventilating  shafts,  which  take  the  smells  further  away  and 
relieve  air  pressure  to  some  extent ;  but  in  storm  time  they  do 
not  do  so  sufficiently,  and  further  the  most  active  means  of 
ventilation  in  the  summer  months,  caused  by  the  variation  m 
the  flow  of  the  sewage  itself,  is  rendered  almost  inoperative. 

There  is  always  a  great  difficulty,  especially  in  suburban 
districts,  in  obtaining  assent  to  the  erection  of  large  ventilating 
shafts  against  buildings  from  the  sewer,  and  shafts  erected  against 
the  kerbstone,  if  many  in  number,  are  both  unsightly  and 
obtrusive. 

The  Author  has  found  that  a  judicious  combination  of  surface 
and  shaft  ventilation  has  been  the  best  solution  of  these  diffi- 
culties, the  shaft,  as  far  as  possible,  being  placed  at  junctions  of 
sewers  and  the  lower  ends  of  gradients,  and  other  suitable  points, 
and  the  surface  ventilators  at  higher  points,  in  order  to  act  as 
inlets  with  the  shafts  acting  as  outlets ;  and  though  there  are  no 
general  laws  regulating  the  currents  of  air  in  sewers,  they  being 
subject  to  so  many  influences,  they  are  found  to  act  in  that 
manner,  generally  speaking,  there  being  more  movement  in  the 
air  at  the  top  of  the  shafts  to  induce  an  upward  current,  while 
the  surface  ventilation  is  the  readiest  means  for  the  admission  of 
fresh  air.  At  times,  of  course,  they  act  in  a  directly  contrary 
maimer ;  yet,  if  there  are  sufficient  of  both  ventilators,  there  are 
as  a  rule,  not  many  complaints,  while  the  sewer  gets  satisfactorily 
ventilated. 

The  deodorising  of  the  sewer  air  at  particular  manholes  has 
been  tried  by  the  Author,  and  when  a  strong  disinfectant  was 
used,  complaints  were  made  as  much  about  the  smell  from  them 
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as  from  the  sewer,  and  some  of  the  devices  for  that  purpose 
appear  to  retard  ventilation. 

Good  gas  lamp  ventilators  are  undoubtedly  useful  for  fixing 
at  isolated  points  where  it  is  difficult  or  undesirable  to  erect  a 
shaft. 

The  abolition  of  the  intercepting  trap  on  house  drains  would 
be  of  the  greatest  and  most  necessary  assistance  to  the  ventila- 
tion of  sewers,  and  would  keep  the  sewage  quite  fresh  instead  of 
being  fouled  by  continual  half-decomposed  discharges  from 
private  drains.  Its  abolition  would,  however,  only  be  warranted 
upon  thoroughly  well  constructed  and  otherwise  amply  well 
ventilated  sewers,  owing  to  the  difficulty  of  discharging  foul 
sewer  air  at  a  safe  point  at  the  rear  of  most  houses,  in  con- 
sequence of  the  position  of  windows  and  chimneys,  but  in  any 
case,  until  the  laws  are  altered  upon  this  matter,  the  inter- 
cepting trap  has  to  be  reckoned  with. 

The  Author  has  only  written  this  short  paper  to  assist  in  the 
discussion  of  this  very  vexed  question,  and  to  point  out  various 
difficulties  met  with  in  attempting  to  solve  it ;  and  his  conclusions 
point  to  the  fact  that  with  small  sewers,  instead  of  elaborate  and 
expensive  arrangements  for  the  removal  of  foul  air  from  them 
without  nuisance,  the  cost  is  more  satisfactorily  spent  in  doing 
away  with  the  necessity  of  such  arrangements  by  reconstructing 
bad  and  foul  sewers  and  in  improved  methods  of  cleansing  and 
flushing  sewers,  and  thus  enabling  simple  ventilation  to  be 
adopted. 
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VENTILATION  OF  DRAINS  AND  SEWERS 
ANCIENT  AND  MODERN. 

By  C.  CHAMBERS  SMITH, 

Surveyor  to  the  Urban  District  Council,  Sutton, 

Surrey. 

*'  The  wind  bloweth  where  it  listeih,  and  thou  hearest  the  sound 
thereof,  but  canst  not  tell  whence  it  cometh  or  whither  it  goeth/* 
Such  is  the  impression  gathered  after  reading  through  a  number 
of  statements  in  scattered  papers  on  ventilation  in  general — and 
of  drains  and  sewers  in  particular — which  is  dependent  upon  the 
variable  and  fickle  movement  and  temperature  of  the  atmosphere. 

It  is  some  fifty  years  ago  since  attempts  at  the  ventilation  of 
sewers  were  made  in  London ;  and  although  at  that  time  con- 
siderable thought  and  attention  were  given  to  the  question  as  to 
whether  sewers  could  be  ventilated  in  the  same  manner  as  mines, 
and  several  experiments  were  made,  the  idea  was  given  up,  and 
a  notable  authority  pronounced  that  it  was  impracticable. 

Spasmodic  attempts  have  been  mcule  at  various  times  and 
places,  chiefly  by  connecting  sewers  to  furnace  chimneys,  to 
induce  currents  of  air  to  sweep  through  sewers  with  a  more  con- 
stant energy  and  direction  than  could  be  obtained  by  atmospheric 
influences  only ;  but  such  attempts  have,  either  through  entire 
failure  or  meagre  results,  not  attracted  the  attention  of  surveyors 
to  the  extent  of  their  being  generally  adopted. 

We  have  almost  universally  fallen  back  on  the  question  as  to 
whether  open  manhole  covers  or  vent  shafts  should  be  adopted, 
or  in  some  instcmces  whether  any  ventilation  at  all  should  be 
allowed,  with  the  notion  that,  if  the  sewer  gases  could  be 
"  bottled  up  "  in  the  sewers,  the  diflSculty  of  dealing  with  them 
would  be  obviated. 

Many  have  been  the  tests  of  the  movement  of  air  in  sewers, 
vent  shafts,  manholes,  etc.,  amongst  which  may  be  mentioned 
those  by  the  late  Mr.  W.  Santo  Crimp  at  Wimbledon,  and  by 
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Mr.  £.  (George  Mawbey,  a  Past  President  of  this  Association, 
at  Leicester;  the  conclusion  come  to  by  both  these  gentlemen 
being  that  the  wind  **  was  the  factor  requiring  the  greatest  con- 
sideration in  determining  the  arrangements  and  positions  of 
ventilating  shafts."  Mr.  Mawbey  gives  some  diagrams  of  his 
tests  which  seem  to  show  that  temperature  is  also  an  important 
factor,  and,  generally  speaking,  when  wind  velocity  is  high,  and 
the  air  temperature  low,  the  greatest  current  through  vent  shafts 
is  obtained. 

The  Author  does  not  know,  unfortunately,  of  any  tests  which 
show  the  length  or  capacity  of  the  sewers  which  may  be  affected 
by  a  vent  shaft,  and  it  woidd  be  valuable  information,  tending  to 
a  better  understanding  of  the  subject,  if,  when  ventUating  tests 
at  vent  shafts  were  made,  the  volume  of  the  air  and  the  capacity 
of  the  sewer  afiected  thereby  were  noted. 

The  Author  assumes  it  will  be  granted  that  ventilation  of 
sewers  is  necessary.  "  Bottling  up  "  is  impossible,  as  the  sewer 
gases  will  find  their  way  at  some  point  or  other  into  the  atmo- 
sphere— so  that  the  more  perfect  and  constant  the  ventilation 
of  drains  and  sewers  is  made,  the  better  for  the  community. 

The  duty  of  dealing  with  organic  refuse  of  all  kinds  is  a 
necessity,  and  is  not  a  very  popular  subject.  We  would  all 
like  to  avoid  the  question  as  much  as  possible.  But,  by 
approaching  the  matter  in  a  scientific  way,  much  has  been  done 
in  successfully  treating  liquid  and  solid  refuse,  and  converting 
them  into  innocuous  and  harmless  (and,  in  many  instances,  bene- 
ficial) products.  It  now  seems  to  the  Author  that  gaseous  refuse 
should  also  be  approached  in  a  more  scientific  and  methodical 
manner  than  has  been  done  hitherto. 

At  the  Sanitary  Congress  held  in  Manchester  last  September, 
at  a  meeting  for  specially  considering  the  question  of  ventilation 
of  sewers,  some  of  the  members  went  not  merely  to  the  extent 
of  discussing  ventilation  per  se,  but  so  far  as  to  discuss  the 
question  of  treating  the  sewer  air  by  cremation  or  by  chemicals, 
so  that  the  pathogenic  germs  and  poisonous  gases  should  be 
destroyed — no  doubt  an  excellent  proceeding,  if  it  can  be 
brought  within  practical  limits. 

Before  such  treatment  of  the  gases  can .  be  attempted, 
however,  it  is  absolutely  necessary  they  should  be  brought  under 
control  both  as  to  volume  and  place  of  exit  from  the  sewer. 
This  consideration  brings  us  to  the  weak  point  of  all  methods  of 
ventilating  drains  and  sewers  by  utilising  atmospheric  itifiuences . 
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only — ^namely,  that  in  no  such  method  can  the  volume  of  air  or 
point  of  exit  be  controlled. 

Apart  fix)m  any  question  of  treating  the  issuing  sewer  gases, 
the  control  of  the  volume  and  direction,  as  well  as  the  choice  of 
a  place  of  exit,  are  important  matters  as  regards  ventilation  of 
itself,  and  any  method  which  gives  such  control  and  choice  is 
based  upon  correct  principles. 

The  Author  considers  it  hopeless  to  obtain  control  if  atmo- 
spheric influences  alone  are  depended  upon,  and  he  is  driven  to 
the  conclusion  that  mechanical  means  must  be  resorted  to  for 
efficient  ventilation  of  drains  and  sewers,  notwithstanding  the 
apparent  failures  resulting  from  attempts  at  such  means  in  the 
past. 

The  "  Shone  "  system,  introduced  by  Messrs.  Shone  Mid  Ault 
last  year,  seems  to  promise  success  in  the  direction  referred  to,  in- 
asmuch as  the  authors  have  approached  the  question  in  a  scientific 
manner,  and  in  a  way  which  has  been  influenced  by  their  long 
practical  acquaintance  with  coal  mine  ventilation.  This  system, 
simply  described,  is  a  means  of  extracting  air  from  drains  and 
sewers  by  a  fan  driven  electrically  or  otherwise,  and  the  con- 
trolling of  all  air  admitted  to  the  drains  and  sewers  by  openings 
regulated  in  diameter  in  accordance  with  the  volume  desired  to  be 
admitted  at  any  one  point,  and  the  vacuum  available  at  that  point. 

By  such  means  it  is  claimed  that  fresh  air  is  admitted  at  a 
soil  pipe  or  interceptor,  drawn  down  the  house  drain,  away  to 
and  along  the  sewers  to  the  fan  and  thence  up  a  vent  shaft  (in  a 
chosen  position)  into  the  atmosphere.  The  volume  of  air 
jwimitted  can  be  proportional  to  the  sewage  flow,  or  in  other 
words,  to  the  population  served.  The  authors  of  the  system 
state  that  one-tenth  of  a  cubic  foot  per  minute  per  inhabitant 
will  give  an  excellent  dilution ;  and,  basing  a  comparison  on  some 
analyses  of  sewer  air  by  Dr.  Letheby,  the  COj  would  be  increased 
from  the  normal  of  4  parts  per  10,000  in  the  outside  atmosphere 
to  4i  per  10,000  in  the  air  issuing  from  the  vent  shaft. 

As  a  trial  installation  will  be  completed  and  tested  at 
Leicester  in  a  short  time,  and  another  installation  completed  at 
Darley  Abbey,  we  shall  soon  know  whether  Messrs.  Shone  and 
Ault  are  justified  in  their  claims.  If  they  should  be,  a  great  step 
in  the  efficient  ventilation  of  drains  and  sewers  will  have  been 
reached. 

In  conclusion,  the  Author  would  point  out  that,  as  regards  the 
after-treatment  oif  sewer  air,  the  regulation  of  the  admission  of 
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air  to  the  drains  and  sewers  is  a  means  of  keeping  down  the 
volume  of  air  to  be  treated  by  cremation  or  otherwise  within 
reasonable  limits. 

DISCUSSION. 

Mr.  J.  Price:  I  have  pleasure  in  proposing  that  a  hearty 
vote  of  thanks  be  accorded  to  the  authors  of  the  papers.  I 
have  seen  Mr.  Cross's  apparatus  at  work  in  his  own  district,  and 
I  must  say  I  was  surprised  to  see  the  large  volimie  of  air  passing 
through  tiie  pipe  caused  by  the  induced  current  resulting  from 
the  water-spray.  The  question  of  cost  must  always  be  borne  in 
mind  with  any  system  of  ventilation.  If  you  design  a  system 
of  sewers  which  cost  10,000/.,  then  you  add  on  5000/.  for  venti- 
lation, you  are  doing  something  that  will  seriously  jeopardise, 
if  not  stop,  the  progress  of  sewerage  works  in  the  district.  With 
reference  to  the  table  on  p.  166,  giving  the  death  rate  for  a 
period  of  ten  years  of  the  great  towns.  That  table  does  not  to 
my  mind  seem  quite  complete,  unless  the  density  of  population 
is  put  to  each  of  those  towns.  When  you  examine  the  figures 
relating  to  Birmingham,  Manchester,  or  Liverpool,  you  will  find 
the  density  is  about  41  or  42  per  acre.  But  when  you  examine 
the  figures  for  Leeds  and  Sheffield,  which  are  equally  manufac- 
turing towns,  you  will  find  that  the  figure  drops  from  42  to 
about  18,  and  you  will  see  the  reason  of  the  variation  in  the 
death  rate.  It  may  be  taken  as  an  axiom  that  the  death  rate 
varies  according  to  the  density  of  the  popidation. 

Mr.  J.  Parker:  I  have  only  had  time  to  read  four  out 
of  the  six  papers :  Bristol,  Gloucester,  Worcester  and  King's 
Norton.  The  writers  agree  that  the  old  system,  by  open  gratings 
at  the  street  level,  is  a  failure ;  the  majority  give  a  modified 
approval  of  ventilator  shafts  with  outlet  and  inlet  openings,  and 
here  the  real  points  of  divergence  begin,  proving  once  more  how 
easy  it  is  to  discover  a  fault  and  how  difficult  to  provide  a 
remedy.  Bristol  says  practically  "  all  known  systems  of  satis- 
factorily dealing  witii  sewer  gas  are  inadequate,  therefore  bottle 
it  up."  I  totally  disagree  with  this  view  and  could  give  good 
reasons  if  time  permitted,  but  I  must  pass  on.  Mr.  Caink  gives 
us  an  interesting  paper,  his  views  are  very  clearly  set  out  and 
there  can  be  no  doubt  that  he  is  on  sound  lines,  but  so  far  the 
use  of  disinfectants  and  filters,  while  preventing  smells,  has,  I 
fear,  been  on  the  principle  of  "  bottling  them  up."    !&♦  Cross^ 
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divides  his  subject  into  three  categories :  I  pass  on  to  the  third, 
where  the  points  of  divergence  begin.  We  are  at  one  in  the 
opinion  diat  unaided  or  natural  means  are  inadequate  for  the 
ventilation  of  sewers.  The  parting  of  ways  may  be  summed  up 
in  the  different  values  we  respectively  entertain,  of  the  two 
elements  as  aids  to  ventilation,  ^re  and  water.  In  the  destruc- 
tion of  noxious  matter,  I  am  a  firm  believer  in  the  former,  and  in 
this  I  am  following  the  teachings  of  the  first  sanitary  engineer 
on  record,  Moses,  who  was  also  a  water-works  engineer,  but 
history  does  not  tell  us  what  he  thought  of  the  water-spray.  I 
have  had  twenty-five  years'  continuous  experience  in  the  manage- 
ment of  sewers  and  water-works,  and  have  put  to  practical 
tests  every  ventilator  which  is,  or  has  been  commercially  before 
the  public  except  the  "  water-spray,"  and  have  not  the  slightest 
pecuniary  interest  in  any.  Therefore  I  approach  this  subject 
entirely  free  from  bias.  I  am  entirely  out  of  sympathy  with  the 
Author  in  both  his  arguments  and  his  conclusions.  My  objection 
to  this  invention  is  that  without  the  water-spray  the  method  is 
costly  and  complicated,  and  widi  the  water-spray  it  is  absolutely 
impracticable.  Air  inlets  or  outlets  which  depend  upon  the 
correct  action  of  either  mica  or  aluminium  valves  are,  for  reasons 
stated  in  Mr.  Bead's  paper,  absolutely  unreliable :  the  invention 
has  thus  all  the  defects  of  the  shaft  system  without  its  economy. 
As  to  the  Author's  proposal  to  use  the  water-spray  in  the  way 
suggested  as  a  motive  power  to  promote  sewer  ventilation,  in  the 
interests  of  the  water-consuming  public  of  King's  Norton  I  at 
once  enter  my  most  emphatic  protest  against  it.  The  Author 
has  on  paper  prepared  five  so  called  safeguards  against  the 
contamination  of  the  public  water  supply.  It  appears  that  the 
district  council  were  frustrated  in  their  wishes  to  adopt  the 
"  water-spray,"  notwithstanding  these  safeguards,  by  the  refusal 
of  the  water  department  to  approve  of  the  proposal  to  connect 
to  their  mains,  and  in  this  the  water  authority  was  supported 
by  the  Local  Government  Board.  The  Author  adds,  "  Each  of 
the  two  authorities  was  fain  to  admit  that  the  chance  of  any 
pollution  of  the  water  was  very  remote ; "  this,  however,  was  to  my 
mind  only  a  polite  way  of  expressing  their  disapproval.  Speak- 
ing as  a  water- works  engineer,  I  am  not  fain  to  admit  anything 
of  the  kind,  on  the  contrary,  the  possibility  of  fouling  the  mains 
under  a  high  pressure  service  is  not  remote  under  the  circum- 
stances, and  I  should  promptly  refuse  to  allow  any  such  connec- 
tion with  the  water  supply  under  my  charge.     Their  experiment 

Digitized  by  VjOOQIC 


DISCUSSION.  189 

in  sewer  ventilation  by  a  house  chimney  some  years  ago  appears 
to  have  resulted  disastrously  in  the  loss  of  at  least  one  life  and 
an  expenditure  of  3000/.  What  the  cost  would  be  in  life  and 
money  if  such  connections  as  are  suggested  were  made  with 
the  water  supply,  it  is  difficult  to  estimate.  The  risks  attend- 
ing such  connections  are  great — ^indeed  the  modem  rules  and 
regulations  as  to  water  supply  forbid  such  a  connection.  It  is 
a  matter  for  regret  that  the  Author  has  been  unable  to  extol  his 
own  scheme  without  reflecting  upon  a  rival  invention,  which  has 
at  all  events  the  merits  of  having  passed  the  experimental  stage. 
I  have  not  seen  the  pamphlet  to  which  the  Author  refers  on 
p.  174,  but  have  written  for  a  copy,  and  1  shall  be  much  sur- 
prised if  it  affords  any  basis  for  the  ludicrous  colouring  with 
which  the  Author  has  clothed  it.  I  refrain  from  mentioning  die 
name  of  the  firm  to  whom  he  refers,  but  there  are  many 
Members  of  this  Association  who,  like  myself,  have  extensively 
used,  and  are  still  using,  and  are  satisfied  with  the  apparatus, 
there  being  some  150  cities  and  municipalities  at  home  and 
abroad  in  which  it  is  now  in  use.  I  regret  to  have  to  refer  to 
this  part  of  his  paper,  but  such  remarks  are  unjust,  both  to  die 
makers  and  users,  and  if  the  Author's  conclusions  as  to  this 
invention  are  correct  all  the  officials  responsible  for  its  intro- 
duction are  either  foolish  or  extravagant.  I  deny  that  we  are 
either  one  or  the  other. 

Mr.  E.  B.  Savage:  I  cannot  help  being  struck  with  an 
important  point  which  in  some  of  the  papers  has  not  been 
touched  upon  and  in  others  but  very  lightly.  I  refer  to  the 
necessity  of  ascertaining  the  causes  and  nature  of  the  trouble 
with  which  we  have  to  deal  before  attempting  to  prescribe  a 
remedy.  My  reason  for  urging  the  importance  of  this  is  that 
it  appears  to  me  that  sewer  emanations  (leaving  out  those  cases 
due  to  special  causes)  are  of  two  entirely  distinct  origins,  viz.  (1) 
those  due  to  putrefactive  changes  in  the  sewers ;  and  (2)  those 
due  simply  to  the  foul-smelling  liquids  and  excreta  passed  into  the 
sewers.  Let  us  take,  for  example,  the  sewers  of  this  city  where 
we  have  upwards  of  350  miles  from  9  inches  to  7  feet  diameter, 
working  under  almost  every  conceivable  condition.  Many  of 
these  were  constructed  upwards  of  forty  years  ago  and  were  not 
always  laid  to  true  gradients,  consequently  accumulations  of 
deposit  occur.  On  this  being  allowed  sufficient  time  for  decom- 
position to  set  in,  what  may  be  justly  termed  *'  sewer  gas  "  is 
thrown  off,  but  it  is  a  curious  fact  which  perhaps  other  engineers 
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present  will  bear  out  with  me,  that  it  is  not  from  such  sewers 
that  the  worse  complaints  are  received.    From  this  it  can  only 
be  interred  that  what  are  undoubtedly  the  most  poisonous  gases 
are  not  those  which  are  most  frequently  brought  to  our  notice. 
Take  now  the  small  sewers  more  frequently  adopted  in  the 
outlying  portions  of  this  and  other  cities.    The  majority  of  these 
are  of  more  recent  construction,  and  have  been  laid  with  good 
self-cleansing  gradients.    From  the  statistics  I  have  kept  for 
many  years  I  find  these  are  the  sewers  which  have  given  rise  to 
by  far  the  greatest  number  of  complaints.     In  considering 
what  remedy  to  apply,  what  have  we  ?  in  the  first  case,  a  defec- 
tive sewer  in  which  putrefaction  is  taking  place ;  in  the  second, 
a  clean  sewer  free  from  deposit  but  giving  forth  (particularly  on 
Sundays,  when  more  cooking  is  done)  most  offensive  smells. 
Clearly  reconstruction  is  the  proper  remedy  in  the  first  Case 
(or  failing  this,  continual  flushing) ;  but  as  regards  the  second, 
why  should  we  go  to  the  expense  of  costly  systems  which  aim 
at  destroying  by  cremation,  chemicals  or  other  means  the  germs 
of  disease  so  popularly  assumed  to  be  associated  with  such  foul 
smells,  but  which,  I  venture  to  think,  exist  more  in  imagination 
than  in  reality  ?     It  appetufs  to  me  that  the  problem  which  the 
engineer  has  to  solve  is  a  comparatively  simple  one,  viz.  to  so 
provide  vent  openings  that  the  smells  pass  away  into  the  open 
air  without  the  possibility  of  their  being  blown  into  dwellings 
or  being  otherwise  offensive.    The  portion  of  report  of  the 
Borough  Engineer  of  West  Ham  quoted  by  Mr.  Cross  puts  the 
case  before  us,  I  think,  in  its  true  light.     As  regards  the  system 
of  ventilation  adopted  in  Birmingham,  after  having  tried  various 
costly  systems  we  still  find  that  the  vent  pipes  placed  in 
judiciously  selected  positions,  used  in  conjunction  with  a  reduced 
number  of  open  gratings,  give  the  best  results.    We  have  at  the 
present  time  about  80  of  these  shafts  and  are  continually  adding 
to  them,  and  it  may  be  interesting  to  note  that  within  the  last 
five  years  we  have  been  asked  to  remove  two  only,  and  in  one  of 
these  instances  the  tenant  has  since  expressed  a  desire  to  have 
it  refixed,  so  great  was  the  benefit  derived  fit)m  it.     In  other 
districts  where  formerly  it  was  almost  impossible  to  pass  along 
the  streets  without  noticing  the  smells,  wherever  shafts  have 
been  erected  complaints  have  almost  entirely  ceased.     I  am  also 
glad  to  say  that  the  public  are  now  appreciating  these  facts,  so 
that  nothing  like  the  same  difficulty  is  being  experienced  in 
obtaining  consents  to  their  erection  as  formerly. 
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Mr.  W,  Weaver:  We  have  before  us  six  papers,  four 
taking  one  view,  and  die  remaining  two  papers  taking  virtually 
the  opposite  view  of  the  question.  The  remarks  of  Mr.  Savage, 
are  very  apropos  to  the  subject.  You  have  got  to  consider 
what  is  the  nature  of  the  difl&culty  you  are  dealing  witlt 
It  is  very  common  to  describe  the  emanations  from  sewer  vents 
as  sewer  gas:  but  as  a  rule,  it  is  nothing  of  the  kind:  it  is 
simply  sewage  smell,  and  there  is  a  vital  difference  between  the 
two.  In  properly  constructed  sewers  there  is  no  ^ewer  gas,  only 
sewer  smell.  There  is  nothing  injurious  to  health  in  that. 
Borough  surveyors  will  agree  with  me  that  the  healthiest  men  on 
their  pay  sheets  are  the  men  who  work  in  the  sewers.  If  sewer 
smells  are  so  bad,  how  is  it  these  men  live  so  long  and  are  so 
rarely  on  the  sick  list  ?  This  question  of  sewer  smells  has  been 
before  the  Local  Government  Board  and  the  London  County 
Council  for  the  last  twenty  years,  and  they  have  had  the  best 
advice  and  engineering  skill  that  money  could  procure.  The 
result  is  they  resolved  first  that  the  sewers  should  be  properly 
constructed,  and  second,  they  should  be  kept  clean  and  provided 
with  a  current  of  air  passing  through  them.  The  question  is 
how  to  get  a  current  of  fresh  air  through  the  sewers  without 
ofiTending  the  noses  and  causing  complaints  from  the  people 
passing  along  the  streets.  If  I  were  laying  out  a  model  town,  I 
would  not  have  a  single  syphon  trap  on  any  of  the  main  house 
drains  included  in  the  system,  and  then  I  ^ould  expect  to  have 
a  constant  flow  of  fresh  air  through  the  sewers.  But  we  have 
got  die  syphon  trap,  and  it  has  come  to  stay  with  us.  When 
I  read  my  paper  before  the  Society  of  Medicsd  Officers  in  1875, 
when  syphon  traps  were  first  introduced,  soon  after  the  illness 
of  the  Prince  of  Wales — which  illness  also  gave  birth  to  the 
sanitary  expert,  who  has  also  come  to  stay — the  panacea  for 
all  the  ills  was  somebody's  patent  syphon  trap,  the  aim  of  which 
was  to  cut  off  the  drain  from  the  sewer.  I  am  quite  at  one 
with  Mr.  Bead  and  the  four  other  writers  of  papers  that  the 
S]rphon  trap  is  a  great  mistake ;  but  all  the  same  it  has 
come  to  stay  and  the  question  is  what  is  to  be  done  to  remedy 
the  present  state  of  things.  Mr.  Price  has  touched  upon  an 
aspect  of  this  question  which  must  not  be  lost  sight  of — the  cost 
of  ventilation  personally.  I  would  rather  die  at  ?0  and  have 
something  to  eat  every  day,  than  live  half-starved  to  a  hundred. 
When  you  find  rates  at  10^.  in  the  1/.  it  is  time  to  consider  these 
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matters.    When  a  young  married  couple  take  a  house  at  30/.  a 
year,  and  they  find  the  rates  come  to  another  15/.  a  year,  it 
makes    a    difference.    Mr.  Caink    seems    to  advocate — in    a 
measure — the  bottling  up  of  the  smells  in  the  sewers  and  the 
filtering  them  through  a  respirator.     Of  course  in  some  excep- 
tional positions  that  might  be  advisable.    Four  of  the  writers 
entirely  agree  as  to  the  imwiadom  of  syphon  traps.     In  the 
paper  I  have  referred  to,  I  said  the  syphon  trap  would  provoke 
more  ills  than  it  would  cure.    Dr.  Alfred  Carpenter,  who  was 
then  Medical  Officer  for  Croydon  and  a  well-known  authority  in 
sanitary  science,  insisted  that  whatever  tended  to  interfere  with 
the  flow  of  sewer  air  was  not  a  proper  system  of  drainage.    We 
had  a  meeting  of  all  the  engineers  of  London  two  years  ago, 
presided  over  by  Sir  Alexander  Binnie,  who  convened  the 
meeting,  to  consider  what  should  be  done  to  meet  the  diffi- 
culty of  sewer  smells  in  London.    We  were  entirely  at  one  in 
objection  to  the  syphon  trap,  but  looking  to  the  complication  of 
old  drainage  and  so  on,  we  could  not  recommend  the  abolition 
of  syphon  traps  on  the  drains,  unless  the  whole  of  the  drainage 
was  reconstructed.   But  we  recommended  that  wherever  a  syphon 
trap  was  inserted,  the  householder  or  whoever  was  doing  the 
work  should  put  up  a  ventilating  pipe  on  the  sewer  side  of  his 
interceptor.    I  am  sorry  to  say  that  our  recommendations  when 
sent  round  to  the  local  authorities  did  not  find  acceptance,  so  we 
in  London  were  thrown  back  upon  ventilating  pipes  wherever 
we  can  fix  them.    With  all  the  difficulties  and  perplexities  of 
the  case  that  is  the  best  thing  to  be  done  under  the  present 
circumstances.     Close  up  as  many  of  your  surface  gratings  as 
possible  and  put  up  your  extracting  sharfts  in  whatever  positions 
may  be  suitable^    That  is  the  only  thing  that  can  be  done  with 
the  sewer  ventilation  question  in  London.    I  have  fixed  several 
hundreds  of  these  shafts,  and  when  I  began  using  them  I  put  on 
different  kinds  of  patent  cowls  and  so  on,  and  kept  records  of 
the  air  extracted.     I  got  a  great  variety  of  readings,  and  the 
only  thing  I  established  to  my  own  satisfaction  was  that  the 
pipes  worked  better  without  cowls  than  with  them.     I  put  a 
wire  guard  or  dome  on  the  top  of  the  shaft  to  prevent  the  intru- 
sive sparrow  building  nests  and  so  on. 

Dr.  W.  F.  Dearden  (Chairman  Manchester  Corporation 
Special  Committee  on  Sewer  Ventilation) :  We,  in  Manchester, 
are  very  much  interested  at  the  present  moment  in  this  great 

Digitized  by  VjOOQ IC 


1 


DISCUSSION.  193 

question  of  sewer  ventilation,  and  my  presence  among  you 
indicates  that  I  look  upon  this  as  a  most  unique  opportunity 
for  hearing  important  and  reliable  opinions  upon  the  subject. 
Several  gentlemen  have  dealt  with  the  subject  from  the  point 
of  view — what  have  we  to  ventilate  our  sewers  for?  I 
think  that  is  really  the  crucial  question.  Before  we  start 
engineering  works  we  should  know  what  those  works  are  for. 
We,  in  Manchester,  are  starting  our  experimental  work  from 
that  point  of  view.  We  do  not  know  yet  what  the  efiTect  of 
sewer  air  is,  and  it  is  of  primary  importance  that  we  should  know. 
Strange  to  say,  the  conclusions  drawn  in  the  report  of  Messrs. 
Parry,  Laws  and  Andrews  were  quite  contrary  to  the  ideas 
possessed  by  the  majority  of  engineers.  Those  observers  drew 
the  conclusion  that  the  air  of  sewers  instead  of  being  worse  was 
better  than  the  air  of  the  streets  above  them.  One  or  two 
gentlemen  have  made  later  experiments  on  this  question. 
Dr.  Arthur,  of  King's  College,  and  Dr.  Nash,  Medical  Ofl&cer  of 
Health  for  Southend,  have  taken  up  the  question,  and  certainly 
appear  to  have  proved  that  dangerous  germs  can  be  obtained 
firom  sewer  air.  The  natural  question  is,  if  there  is  nothing 
injurious  in  sewer  air,  why  should  we  go  to  the  expense  of 
ventilating  the  sewers  ?  We  know  in  Manchester  it  would  cost 
200,000/.  to  300,000/.  to  ventilate  our  sewers  on  any  known 
scientific  plan,  and  as  long-suffering  ratepayers  we  want  some 
good  reason  before  we  embark  upon  that  expenditure.  We 
have  therefore  decided  to  let  the  engineer  have  a  little  rest  and 
are  seeking  aid  from  the  bacteriologist.  We  have  given  instruc- 
tions to  Professor  Delepine  to  take  up  the  question  of  sewer  air, 
and  the  relation  it  bears  to  the  health  of  the  people,  and  I  have 
no  doubt  we  shall  in  due  course  be  able  to  publish  some  definite 
conclusions  as  a  result  of  his  investigations.  In  addition  to  the 
bacteriologist  we  are  utilising  the  chemist  and  electrician. 
Besides  conducting  these  scientific  researches  we  have  decided, 
having  very  open  minds  on  this  question,  to  try  the  sjrstem  of 
Messrs.  Shone  and  Ault,  and  are  also  going  to  give  a  fair  trial, 
by  putting  down  experimental  plants,  to  other  systems.  I  hope 
our  various  experiments  will  prove  valuable  stepping-stones  in 
enabling  us  to  arrive  at  some  satisfactory  solution  of  the  problem 
before  any  great  lapse  of  time.  I  have  been  very  much 
interested  in  the  papers,  but  am,  at  the  same  time,  rather 
surprised  to  find  that  the  majority — four  out  of  six — have  got 
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the  idea  that  the  proper  way  to  ventilate  sewers  is  by  utilising 
the  ventilating  shafts  on  the  house  drainage  systems.  I  may 
say  that  is  not  our  idea  in  Manchester;  on  the  contrary,  we 
think  we  have  good  grounds  for  sticking  to  the  dual  system. 
The  terrible  tale  told  in  one  of  the  papers  of  the  fearful  condi- 
tion of  the  intercepting  traps  on  house  drainage  systems  makes 
one  almost  wonder  how  one  can,  in  face  of  such  dangers,  be  alive 
to-day.  That  experience  is  not  the  general  experience  in  the  North. 
We  profess  to  be  pretty  good  at  house  drainage  work,  and  when, 
as  often  happens,  a  system  is  opened  up,  instead  of  the  traps  and 
pipes  being  receptacles  for  filth,  they  are  mostly  foimd  in  a  very 
good  condition.  Indeed,  it  is  no  exaggeration  to  say  they  are 
often  as  clear  and  clean  as  when  they  were  first  put  down. 

Professor  Bobtock  Hill:  The  report  of  Messrs.  Parry, 
Laws  and  Andrews  has  been  mentioned  to-day.  I  think,  as 
sanitarians,  we  have  suffered  from  that  report.  It  was  drawn 
up  with  reference  to  the  London  sewers.  The  London  sewers 
exist  imder  different  conditions  to  the  malodorous  sewers  in 
small  towns.  The  sewage  in  die  London  sewers  is  constantly 
running ;  they  are  large  and  we  should  not  expect  the  same  condi- 
tion as  r^ards  bacteria  in  die  sewers  of  small  towns.  When  a 
sewer  smells,  it  is  evidence  of  putrefaction.  Gras  is  formed,  and 
the  bubbles  of  this  gas  burst  and  take  up  into  the  atmosphere 
micro-organisms  in  the  sewage,  and  danger  results.  Therefore, 
we  ought  not,  in  all  cases,  to  conclude  that  there  is  no  danger — as 
was  tried  to  be  proved.  Sewer  gas  may  be  very  dangerous  if  it 
is  confined  in  a  limited  space.  If  the  sewer  gas  gains  access  to 
a  house,  disease  may  ensue ;  but  where  it  comes  out  into  an 
open  street  there  is  certainly  much  less  danger.  I  should  say 
that  from  an  experience  of  twenty-five  years'  consideration  of  this 
question  that  opinion  is  backed  up  by  the  report  of  Dr.  Bruce 
Lowe.  As  a  result  of  very  prolonged  investigation.  Dr.  Bruce 
Lowe  was  able  to  prove  that  offensive  sewers  were  scarcely  ever 
associated  with  zymotic  disease.  I  had  an  experience  of  the 
same  kind  myself.  In  a  neighbouring  town  we  had  an  outbreak 
of  diphtheria,  some  twenty-five  cases  and  about  twelve  deaths. 
There  were  complaints  of  smells  from  the  sewers,  and  an 
outcry  was  raised  that  the  smells  were  the  cause  of  die  disease ; 
but  when  the  cases  were  investigated  it  was  proved  that  the 
deaths  were  in  the  non-sewered  part  of  the  borough,  and  the 
sewered  part  was  free  from  the  disease.     As  to  mechanical 
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forms  of  ventilation,  I  must  say  I  am  not  hopeful.  The  sugges- 
tions which  have  been  made  of  heat  and  other  mechanical  means 
seem  to  have  so  many  difficulties  that  I  do  not  think  we  are 
likely  to  get  a  solution  of  the  question  in  that  way.  Neither  am 
I  sure  that  anything  is  going  to  be  done  in  the  way  of  disinfect- 
ing sewer  air.  The  use  of  disinfectants  cannot  produce  anything 
proportionate  to  the  trouble  and  expense  entailed.  A  word  as 
to  the  intercepting  trap.  The  intercepting  trap  is  not  beloved 
of  engineers.  I  do  not  altogether  wonder  at  that,  as  it  is  a 
nuisance  to  the  engineer.  It  keeps  the  sewage  back  and  causes 
difficulties  which  have  to  be  overcome,  but  I  think  at  the  present 
time  we  have  evidence  that  it  ib  undoubtedly  dangerous  to  allow 
the  gas  from  sewers  to  escape  over  houses.  If  we  could  always 
be  sure  of  a  certain  amount  of  wind  to  diffuse  the  air  from  these 
pipes  there  would  not  be  much  danger,  but  we  know,  particularly 
on  autumn  evenings,  when  the  gas  comes  out  possibly  laden  with 
bacteria,  and  the  air  becomes  cooler,  it  falls  down  the  chimneys 
into  the  bouses,  particularly  if  there  is  no  fire  in  use,  and  there 
is  considerable  danger  to  the  health  of  the  people  if  these 
intercepting  traps  are  not  used.  I  am  inclined  to  think  at 
the  present  time,  though  it  is  not  a  very  scientific  state  of 
affairs,  that  the  putting  up  of  ventilating  shafts  (up  the  sides  of 
houses  only  in  exceptional  circumstances)  together  with  the 
closing  of  as  many  as  possible  of  the  surface  grids,  is  the  best 
way  out  of  the  difficulty.  I  would  also  protest  against  the 
multiplication  of  interceptor  traps  where  the  houses  are  sepa- 
rately drained,  as  these,  when  too  numerous,  not  only  obstruct 
undidy  the  flow  of  sewage,  but  materially  interfere  with  the 
proper  ventilation  of  the  drains. 

Mr.  E.  J.  SiLCOCK :  I  am  very  pleased  to  have  heard  the 
remarks  made  by  Dr.  Hill.  They  have  been  extremely  inter- 
esting, not  only  to  me  but  I  have  no  doubt  to  every  Member 
present  This  seems  to  me  to  be  a  subject  on  which  there 
is  a  great  deal  of  difference  of  opinion,  but  if  there  is  one  part 
of  the  subject  upon  which  everyone  is  agreed,  it  is,  that  of  all 
the  causes  which  affect  the  movement  of  sewer  air,  there  is  none 
to  be  compared  with  the  effect  produced  by  the  wind.  I  think 
everyone  who  has  taken  any  observations  with  the  anemometer 
will  agree.  That  effect  seems  to  me  to  be  one  upon  which  too 
much  stress  cannot  be  laid,  and  it  should  be  borne  in  mind  in 
discussing  the  subject  more  than  anything  else.    With  regard  to 
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the  question  of  the  intercepting  trap,  the  fact  that  certain  sewen 
emit  smells  has  been  pointed  out  by  Dr.  Hill  to  be  probably 
due  in  large  measure  to  the  fact  that  those  sewers  are  conveying 
sewage  in  a  septic  state.  Anything  which  retains  the  sewage, 
or  retards  its  flow,  must  be  adding  to  the  quantity  of  sewage  in 
a  septic  condition,  and  therefore  adding  to  the  smell.  That  is  a 
very  strong  argument  in  favour  of  the  abolition  of  the  inter- 
cepting trap.  I  am  one  of  those  who  favour  the  abolition  of  the 
intercepting  trap.  I  think  the  sewer  and  the  drain  should  all 
be  treated  as  jmrt  of  the  same  system,  and  as  every  drain 
contributes  its  quota  towards  the  smell,  so  every  drain  should 
contribute  towards  the  removal  of  that  smell.  An  arrangement 
of  inlets  and  outlets  with  flaps  attached  to  them  is,  to  my  mind, 
open  to  grave  objections.  I  have  never  yet  seen  anything  in  the 
way  of  a  mechanical  flap  which  would  maintain  itself  in  proper 
repair  for  any  time.  Whether  the  one  described  by  Mr.  Cross 
wUl  do  so  remains  to  be  proved  by  time.  I  quite  agree  with  the 
opinion  expressed  by  Mr.  Weaver  that  an  open  pipe  with  an 
ordinary  wire  guard  is  quite  as  efficient  a  ventilator  as  anything 
we  can  obtain  by  a  flap,  or  a  mechanical  ventilator.  As  far  as 
one  can  see,  the  best  way  of  dealing  with  the  question  is  to  do 
away  with  the  intercepting  trap,  to  close  all  the  surface  grids, 
and  to  have  as  many  high  shafts  as  possible  with  perfectly  plain 
open  ends,  to  keep  them  as  far  away  from  the  buildings,  to  have 
as  few  complications  and  connections  with  the  sewers,  to  avoid 
as  much  as  possible  all  bends,  and  make  the  route  to  the  air  as 
direct  as  possible.  These  appear  to  be  the  means  by  which  one 
is  likely  to  obtain  the  most  success. 

Mr.  T.  de  Goubgt  Meadb  :  I  had  not  intended  to  take  part  in 
the  discussion  this  evening,  but  hearing  so  many  of  our  friends 
expressing  opinions  against  intercepting  traps,  I  felt  I  could  not 
go  back  to  Manchester  without  giving  you  my  views.  I  have  had 
the  question  of  the  ventilation  of  sewers  continually  before 
me  since  1875.  When  we  commenced  the  ventilation  of 
drains  apart  from  the  sewers,  we  had  a  large  intercepting 
trap  with  a  cleaning  eye  in  the  bend,  which  was  a  great 
nuisance.  But  the  intercepting  trap  in  use  to-day  is  not 
liable  to  foul  if  properly  fixed  in  drains  which  have  the  ordinary 
falL  In  Manchester  we  have  thousands  of  the  improved  type 
of  intercepting  trap,  and  get  very  few  complaints.  In  some 
portions  of  the  city,  where  there  are  small  cottages,  there  are  no 

Digitized  by  VjOOQIC 


DISCUSSION.  197 

drains  inside  the  house ;  the  closet  is  placed  in  the  yard  at  the 
back  of  the  premises,  and  drains  direct  to  the  sewer  in  the 
passage  at  the  rear,  and  in  some  cases  the  trap  is  placed  upon 
the  passage  drain,  which  is  ventilated  by  a  shaft  at  the  top  end. 
In  dealing  with  the  ventilation  of  the  sewers  of  a  large  manufac- 
turing city  like  Manchester,  many  difficulties  are  met  with  which 
are  not  found  in  towns  having  a  purely  domestic  sewage.  In 
Manchester  there  are  a  number  of  chemical  works  which 
discharge  refuse  into  the  sewers,  and  we  have  complaints  of  gases 
from  the  sewers  which  receive  chemical  refuse  passing  into  houses 
through  the  traps  of  unventilated  drains.  In  cases  of  that  kind 
special  arrangements  are  necessary,  and  if  the  intercepting  trap 
were  abolished  the  dwellings  would  become  uninhabitable.  It 
is  interesting  to  note  the  effect  of  these  foreign  gases,  because 
you  have  them  in  a  concentrated  form.  If  you  depend  on  the 
ordinary  water-closet  with  one  trap,  even  in  a  district  where 
there  is  no  chemically  charged  sewage,  you  will  still  have  the 
sewer  gas  playing  on  the  water  on  the  sewer  side  of  the  trap, 
and  that  trap  is  die  only  saf^uard  you  have  between  the  interior 
of  the  house  and  the  sewer.  I  think  it  is  to  be  regretted  that 
younger  Members  and  Graduates  who  are  present  to-day  should 
hear  so  many  seniors  propose  the  abolition  of  the  intercepting 
trap :  it  is  a  very  dangerous  principle  to  advocate,  and  I  have  risen 
simply  to  enter  my  protest  against  it :  it  is  unscientific,  and  it 
is  not  the  remedy  for  unventilated  sewers. 

Mr.  W.  Habpub  :  I  had  not  intended  saying  anything  upon 
this  question,  but  there  are  one  or  two  peculiar  conditions  in  the 
town  of  Cardiff,  which  may  be  of  interest  to  the  Members.  My 
chief  reason  for  speaking  is  the  remarks  made  by  Mr.  Steele, 
for  one  would  have  thought  the  unfavourable  situation  of 
Cardiff,  particularly  in  its  near  approach  to  sea  level,  would  have 
caused  the  town  to  stand  in  a  much  worse  position  than  it  does 
on  that  diagram.  The  town  lies  very  low :  about  thirty  per  cent, 
of  the  buQt-upon  portion  is  below  the  level  of  equinoctial  tides, 
consequently  for  four  hours  out  of  every  twelve  the  sewers  are 
tide-locked.  There  are  large  main  trunk  sewers  running  up  to 
10  feet  diameter,  acting  as  a  reservoir  for  the  sewage  during  the 
tide-locked  periods.  All  the  sewers  are  large ;  we  have  no  small 
pipe  sewers.  They  run  from  10  feet  diameter  down  to  3  feet  by 
2  feet  egg-shaped.  The  gradients  are  bad,  running  from  1  in 
2000  to  1  in  200 — ^tbe  latt^  is  considered  a  very  good  gradients 
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The  sewers  are  made  large,  because  with  such  slow  gradients, 
good  self-cleansing  sewers  cannot  be  expected,  and  they  are 
made  large  enough  to  be  traversed  by  sewer  men  for  the  purpose 
of  removing  any  deposits  and  silt  that  may  take  place.  Notwith- 
standing this,  Cardiff  has  been  freer  from  smells  from  the  sewers 
than  mostjtowns.  That  confirms  the  fact  mentioned  by  Dr.  Hill 
that  sewer  gases  are  more  easily  detected  and  more  frequent 
from  small  pipe  sewers  than  from  large  brick  sewers.  We  have 
the  open  street  ventilators,  and  the  complaints  are  not  so  serious 
as  in  most  towns.  One  would  expect  most  complaints  in  the 
low-lying  districts  where  the  sewers  act  as  tanks.  In  the 
districts  which  are  on  the  higher  level,  I  have  found  the  best 
remedy  for  sewer  smells  to  be  the  introduction  of  automatic 
flushing  tanks.  We  have  about  seventy  of  these  tanks,  each  of 
a  capacity  of  2000  gallons.  I  placed  in  them  a  large  size  Austin's 
porous  cell  charged  with  permanganate  of  potash.  Immediately 
after  the  discharge  of  one  of  these  tanks  I  have  found  the 
nuisance  has  been  abated.  Dr.  Hill  said  he  did  not  believe  in 
attempts  to  disinfect  sewer  gas.  If  you  deodorise  in  this  way 
it  kills  the  smell  from  the  sewer,  and  I  have  found  it  an  ahnost 
instantaneous  cure  for  anything  of  the  kind.  The  smells  no 
doubt  arise  more  particularly  in  dry  weather  when  the  flow  of 
sewage  is  small,  and  where  in  large  sewers  the  flow  of  water  is 
not  sufficient  to  carry  off  the  solid  particles.  As  soon  as  I  put 
one  of  these  tanks  in  operation  it  has  invariably  proved  a  perfect 
ciire,  and  where  similar  conditions  exist,  I  can  strongly 
recommend  their  use  to  my  brother  engineers. 

Mr.  N.  H.  Dawson:  Eeferring  to  Mr.  Bead's  paper,  I 
entirely  agree  with  him  that  *'  ventilation  is  necessary  to  provide 
for  the  escape  of  the  air  displaced  by  the  rising  sewage,  or  the 
air  would  be  under  compression  and  would  force  any  traps 
which  might  be  inserted  for  keeping  it  in  the  sewers,  and  the 
longer  the  time  required  to  sufficiently  compress  the  air  to  force 
the  traps  the  worse  would  be  the  final  result."  Again  I  agree 
with  the  remark  that  "  the  remaining  systems  ai*e  cdtogether  too 
costly  for  general  application,  although  they  are  occasionally 
useful  for  isolated  cases  of  offensive  manholes  to  avoid  the 
expense  of  a  reconstruction."  I  think  the  remarks  this  afternoon 
have  tended  to  confirm  that  view,  that  the  doing  away  with  open 
grids  in  the  streets  and  the  putting  up  of  shafte  is  the  simplest 
and  best  method  of  ventilating  our  sewers.    Again,  at  the 
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conclusion  of  Mr.  Bead's  paper  he  says  he  '*  would  like  to  try 
an  experiment  by  omitting  the  interceptor  trap  on  all  drains 
which  are  outside  the  houses."  I  am  very  glad  that  the 
majority  of  those  who  have  given  expression  to  their  opinions 
this  afternoon  have  been  in  favour  of  doing  away  with  the 
interceptor  trap — if  not  altogether,  at  least  to  a  large  extent. 
With  regard  to  Mr.  Cross's  paper,  he  says  that  *'  as  regards  the 
systems  in  the  first  category,  open  gratings  at  street  level  are 
equally  unsatisfactory,  whether  they  be  numerous  or  few, 
whether  they  be  open  and  unobstructed,  or  have  filters  of  any 
kind  to  offer  resistance  to  the  free  circulation  of  air  through  die 
sewers."  With  that  I  agree.  We  find  continually  nuisance 
firom  these  open  grids  in  the  streets.  In  Beading  we  tried  gas 
destructors,  but  they  are  very  expensive  and  not  completely 
successfuL  I  think  the  doing  away  with  the  grids  and  putting 
up  shafts  is  a  siifGicient  remedy,  provided  the  shafts  go  well 
above  the  house  chimney  tops. 

CJOMMUNICATBD  DISCUSSION. 

Mr.  R  M.  Glotne  :  Some  years  ago  I  fixed  at  Eastbourne 
half  a  dozen  of  the  apparatus  described  by  Mr.  Caink,  and  have 
had  no  complaints  afterwards  respecting  the  particular  man- 
holes in  which  they  were  placed.  An  objection  to  the  arrange- 
ment is  that  it  cannot  be  fixed  in  shallow  sewers.  As  long  as 
the  "  model "  bye-laws  are  in  force  the  abolition  of  the  intercept- 
ing trap  as  proposed  by  Mr.  Bead  is  practically  impossible. 


COMMUNICATED  BEPLISS  TO  DISCUSSION. 

Mr.  A.  W.  Cboss:  Before  replying  to  that  part  of  die 
discussion  which  refers  to  my  paper,  I  should  like  to  express  my 
grateful  appreciation  of  the  resolution  of  thanks  so  cordially 
voted  to  die  readers  of  the  papers  to-day.  In  dealing  seriatim 
with  the  remarks  and  criticisms  passed  on  the  system  of  sewer 
ventQation  described  in  my  paper,  I  have  first  to  thank 
Mr.  Price  for  his  valuable  testimony  to  the  effectiveness  of  the 
water  spray  as  asewer  air  extractor,  and  I  can  only  regret  that 
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he  did  not  see  his  way  to  express  an  opinion  on  the  sufficiency 
of  the  safeguards  suggested  for  the  elimination  of  risk  of  pollution 
of  the  water  supply.  On  this  latter  question  I  shall  have 
something  to  say  in  reply  to  the  remarks  of  Mr.  Parker,  City 
Surveyor  of  Hereford,  who  I  am  sorry  to  find  has  taken  my 
allusion  to  the  tendency  of  patentees  and  manufacturers  of 
proprietary  systems  to  exaggeration  when  advertising  their 
wares,  so  to  speak,  as  having  a  more  personal  application  than  I 
intended.  At  the  same  time  it  will  never  do  to  admit  that 
because,  as  he  says,  many  Members,  including  himself,  have  used 
a  certain  proprietary  system,  it  is  unfair  to  such  Members  to 
reflect  upon  die  methods  of  advertising  (for  that  was  the  sole 
subject  of  my  criticism)  such  system.  One  might  as  well  say 
that  in  any  paper  on  sewage  purification,  it  would  not  be  fair 
when  speaJcing  in  favour  of  the  bacterial  process,  to  reflect  on 
the  '^  lime  process "  or  any  of  the  other  vanishing  processes 
because  there  might  be  Members  who  had  identified  themselves 
with  one  or  other  of  such  processes.  When  Mr.  Parker  has 
received  the  pamphlet  which  he  says  he  has  written  for,  I 
commend  to  his  consideration  a  statement  therein  that  the 
patented  system  which  it  advertises  and  to  which  he  pins  his 
faith,  has  displaced  every  other  known  method  of  sender  ventilation, 
and  let  him  ponder  on  the  lacerated  feelings  of  the  hundreds 
of  engineers  and  surveyors  who  have  identified  themselves  with 
one  or  other  of  the  displaced  systems.  As  I  say  in  my  paper, 
the  system  therein  described  is,  so  far  as  I  know,  not  a  monopoly, 
and  anyone  may  freely  use  the  simple  and  inexpensive  form  of 
water  spray,  a  model  of  which  has  been  shown  in  the  courtyard 
and  demonstrated  to  be  capable  of  moving  400  cubic  feet  of  air 
per  gallon  of  water,  at  80  lb.  static  pressure.  Anyone  may 
also  without  royalty  use  in  combination  therewith  a  simple 
form  of  automatic  syphon  flushing  tank  as  well  as  controlled 
air-inlets  with  mica  or  aluminium  non-return  flap  valves. 
There  were,  I  believe,  patented  forms  of  water  spray  on  the  market 
more  than  eight  years  ago,  and  in  the  maker's  catalogue  I  find 
it  is  claimed  that  an  efficiency  of  1000  cubic  feet  of  air  moved 
per  gallon  of  water  is  obtained.  From  my  own  experiments, 
however,  I  have  not  yet  found  any  form  of  spray  to  give  a  better 
efficiency  than  the  one  shown  in  the  courtyard.  We  also  have 
the  choice  of  several  forms  of  controlled  (valve)  air-inlets  some 
of  which  are  not,  I  believe,  protected  by  patent,  and  it  is  a  matter 
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for  consideration  in  individual  cases  whether  any  of  the  patented 
inlets  have  sufficient  advantages  to  make  them  worth  the  extra 
cost,  if  any.  Turning  to  the  all-important  question  of  the 
sufficiency  of  the  five  safeguards  which  in  the  diagram  are 
suggested  to  prevent  the  risk  of  sewer  air  finding  its  way  back 
into  the  water  service,  in  the  event  of  the  water  mains  being  so 
rapidly  emptied  as  to  cause  a  partial  vacuum  and  the  con- 
sequent sucking  in  of  air  through  the  service  pipes,  I  claim  to 
have  given  this  question  as  careful  and  intelligent  consideration 
as  Mr.  Parker.  I  might  be  overawed  by  Mr.  Parker's  statement 
that  he  has  had  twenty-five  years'  experience  in  the  manage- 
ment of  sewers  and  water-works,  but  for  the  fact  that  I  have 
myself  been  continuously  engaged  since  May  1877  as  head  of 
similar  departments.  Has  Mr.  Parker's  concern  in  the  matter 
of  the  risk  of  tainted  air  getting  into  water  mains  and  services 
ever  led  him  to  consider  what  appears  to  me  to  be  a  real  (not 
imaginary)  risk  of  such  pollution,  viz.  the  direct  connection  of 
water  services  to  water-closet  buildings  ?  It  is  not  difficult  to 
imagine  the  possibility  of  the  foul  air  being  sucked  into  the 
water  mains  in  the  event  of  the  one  safeguard  between  the  closet 
and  the  main  (which  in  many  towns  consists  merely  of  a  stop 
tap  with  loose  valve)  not  being  proof  against  the  sucking  action 
set  up  by  rapidly  emptying  water  mains,  and,  personally  I  often 
wonder  what  the  result  might  be  in  the  event  of  such  suction 
drawing  in  air  through  the  ball  valve  of  a  water-closet  cistern 
during  or  immediately  after  use,  say,  by  a  more  or  less  con- 
valescent typhoid  patient.  In  my  opinion  there  is  absolutely 
no  comparison  between  the  risk,  not  to  say  danger  hinted  at 
above,  and  a  water  spray  with  its  five  safeguards  fixed  as  shown 
in  the  diagram  illustrating  my  paper.  At  the  same  time 
knowing  that  'Hwo  blacks  do  not  make  one  white,"  I  am 
content  to  leave  the  question  of  utilising  in  aid  of  sewer  ventila* 
tion  the  immense  power  which  has  been  proved  to  be  latent  in 
the  flushing  water  (which  power  is  now  wasted),  to  stand 
or  fall  on  its  merits ;  but  I  ask  that  something  more  tangible 
than  mere  general  criticisms,  such  as  Mr.  Parker's,  should  be 
advanced  against  it  before  it  is  dismissed  as  **  absolutely  im- 
practicable,'* whilst  his  contention  that  it  is  "costly  and 
complicated"  is  equally  unsupported  by  facts  or  figures. 
Several  speakers  were  good  enough  to  refer  to  the  special  form 
of  aluminium  flap  inlet  ventUator-head  adopted  at  King's  Norton, 
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and  expressed  the  general  opinion  that  any  form  of  mica  or 
aluminium  flap  valve  had  usually  been  found  to  give  trouble  by 
its  liability  to  become  ineffective  after  it  had  been  some  time 
in  use,  and  no  doubt  these  speakers  had  in  mind  the  difficulty 
and  expense  usually  attending  the  repair  of  the  valves.  It  was 
with  the  full  knowledge  of  these  defects  that  I  adopted  the  form 
of  inlet  head  shown  and  marked  C,  and  I  think  it  will  be  admitted 
by  all  who  examined  it  that  owing  to  the  method  of  suspending 
the  flap  valves,  their  repair  in  case  of  necessity  is  simplicity 
itself;  and  as  to  the  cost  of  renewing  a  worn  or  broken  valve,  the 
price  of  the  aluminium  flap  is  about  twopence,  and  the  time 
required  to  take  a  defective  one  out  and  replace  it  by  a  new  one 
is  a  small  fraction  of  a  minute.  Dr.  Bostock  Hill  doubted 
whether  mechanical  methods  of  sewer  ventilation  were  on  the 
right  lines ;  whilst  Dr.  Dearden  of  Manchester  I  believe  said  that 
opinion  in  his  city  seemed  to  be  veering  round  to  the  belief  that 
after  all  sewer  ventilation  was  perhaps  more  a  question  for 
bacteriologists  and  chemists  than  for  engineers ;  at  the  same  time 
I  understood  him  to  say  that  the  latest  and  probably  the  most 
mechanical  of  systems,  was  about  to  be  tried  in  Manchester. 
In  conclusion,  I  should  like  to  say  that  the  system  which  I  have 
endeavoured  to  explain  to  you  and  part  of  which  is  in  successful 
practical  operation,  whilst  part  has  perhaps  only  been  demon- 
strated as  effective  in  the  experimental  form  shown  in  the 
courtyard,  is  an  honest  attempt,  however  crude,  to  adapt  and 
direct,  with  the  simplest  mechanical  aids  possible,  the  natural 
force  contained  in  water  under  pressure,  and  the  natural  force 
offered  fteely  to  us  in  every  breeze  that  blows,  for  the  "  use 
and  convenience  of  man,"  and  I  trust  the  day  is  far  distant 
when  any  Member  of  this  Association  (and  more  especially 
does  this  apply  to  the  younger  men)  who  may  be  desirous 
of  offering  to  the  free  use  of  his  fellow  Members  the  results  of 
any  system,  process  or  contrivance — ^perhaps  after  having  given 
thereto  much  time,  thought  and  experiment — ^will  be  turned 
from  his  purpose  by  the  fear  of  scathii^  criticism  &om  Members 
who  may  have  identified  themselves  with  other  methods. 

Mr.  Steele  :  The  impression  formed  after  reading  the  papers 
and  hearing  the  discussion,  is  to  confirm  one's  conviction  that 
Bristol  would  be  ill-advised  to  alter  its  prevailing  practice  at  the 
present  time.    Nothing  that  we  have  heard  has,  to  my  mind. 
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established  either  of  the  fundamental  principles  that  it  is 
necessary  to  admit  atmospheric  air  to  sewers  or  to  provide 
special  means  of  exit  for  the  air  in  them,  at  least  so  far  as 
Bristol  is  concerned.  One  finds  it  difficult  to  agree  with  the 
view  that  special  means  are  not  necessary  to  deal  with  sewer 
air  emitted  into  the  streets  and  which  causes  objectionable 
smells  though  not  dangerous  to  health.  If  any  work  for  which 
we  are  responsible  is  objectionable  to  the  inhabitants  of  a  town, 
it  is  our  duty  to  attempt  the  removal  of  that  objection.  It  has 
been  said  that  ventilation  is  necessary  for  the  escape  of  the  air 
displaced  by  the  rising  sewage,  or  such  air  would  be  under 
compression  and  thereby  force  the  drain  traps.  Does  the  air 
ever  become  so  compressed  in  a  large  sewerage  system  as  to 
cause  this  ?  If  it  does,  it  certainly  should  happen  in  Bristol 
where  on  every  spring  tide  there  is  a  head  of  water  against  some 
of  the  outfalls  exceeding  15  feet ;  observations  are  being  made 
to  ascertain  if  Uus  does  occur. 

Mr.  Caink  :  I  thank  Mr.  Glojme  for  giving  us  the  result  of 
his  experience  with  my  ventilators.  The  only  faults  he  appears 
to  find  with  them  are :  (1)  that  they  are  complicated,  and  (2) 
that  they  cannot  be  applied  to  very  shallow  sewers.  With 
r^ard  to  the  first  of  these  objections,  a  thing  may  be  com- 
plicated in  various  senses.  A  machine  may  be  complicated  in 
the  sense  that  it  contains  a  large  number  of  mechanised  contriv- 
ances whose  actions  are  dependent  upon  one  another:  those 
contrivances  may  be  simple  and  their  purpose  obvious,  as  in  a 
watch  or  a  pianoforte,  or  they  may  be  complex  and  their  meaning 
difficult  to  follow.  Another  appliance  may  be  complicated  in 
the  sense  that  it  is  difficult  for  the  average  person  to  follow  the 
operations  going  on  within  it,  yet  the  apparatus  itself  may  be 
simple  in  construction  and  may  need  neither  understanding  in 
order  to  make  use  of  it  nor  any  attention  to  keep  it  in  order. 
A  stationary  transformer  may  be  instanced  as  an  illustration  of 
this  kind  of  complication.  The  construction  is  comparatively 
simple,  but  the  considerations  involved  in  its  design  are  com- 
plex enough,  yet  that  constitutes  no  hindrance  whatever  to  its 
use,  and  as  there  are  no  moving  parts  it  requires  no  attention. 
It  is  only  in  this  sense  that  the  term  complicated  can  be 
applied,  if  at  all,  to  my  ventilator.  The  appliance  itself  is 
simple,  if  the^  considerations  which  led  to  its  design  are  not. 
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there  are  no  moving  parts,  and  it  requires  no  more  attention 
than  the  occasional  emptying  of  the  dirt  box  under  the  surface 
cover  and  the  periodical  changing,  about  once  in  three  monthfl, 
of  the  cotton  wooL  With  regard  to  the  objection  suggested  by 
Mr.  Gloyne  that  the  ventilators  cannot  be  applied  to  very 
shallow  sewers,  the  depth  of  the  entire  apparatus  is  4  feet 
10  inches.  If  a  sewer  is  so  shallow  as  not  to  be  capable  of 
receiving  it  in  the  line  of  sewer,  it  is  only  necessary  to  sink  a 
shaft  at  the  side  and  convey  an  air  pipe  from  the  top  of  the 
sewer  to  such  shaft. 
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METROPOLITAN  DISTRICT  MEETING 
AT  WESTMINSTER. 

March  27,  1903. 

Bdd  at  the  Westminster  Palace  Hotel,  Westminster. 
Mr.  T.  H.  Yabbicom,  M.  Inst.  C.E.,  President,  in  t/u  Chair. 


The  minutes  of  the  last  Metropolitan  District  Meeting  were 
read,  confirmed  and  signed. 

Mr.  J.  Rush  Dixon  (Shoreditch)  was  unanimously  re-elected 
as  Honorary  Secretary  for  the  Metropolitan  District. 

The  following  subject  was  then  introduced  and  discussed : — 

WOODEN  STRUCTURES  AND  THE  POWERS 
OF  METROPOLITAN  BOROUGH  COUNCILS 
WITH  RESPECT  THERETO. 

By  J.  PATTEN  BARBER,  M  .Inst.  C.E.,  Borodoh 
Engineer,  Islington. 

The  powers  and  duties  of  the  London  County  Council  under 
sec.  84  of  the  London  Building  Act,  1894,  with  respect  to 
wooden  structures  were  transferred  to  the  Metropolitan  Borough 
Councils  by  sec.  5  of  the  London  Government  Act,  1899,  and 
while  designated  in  the  second  schedule  of  that  Act  "minor 
powers  and  duties,"  their  exercise  has  brought  great  responsi- 
bility on  borough  councils  and  their  engineers. 

In  advising  his  council  respecting  applications  for  licence  j  for 
the  erection  of  wooden  buildings,  stands,  gantries  and  other 
wooden  structures,  the  engineer  has  to  consider  the  danger  from 
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fire  and  from  the  loads  which  the  structures  will  have  to  sustaiiL 
Simple  as  an  application  may  seem,  there  are  very  serious  ques- 
tions involved  in  it  for  the  officer  responsible  for  advising  upon 
it,  both  in  examining  the  plans  and  detail  drawings  and  in  in- 
specting the  structure  during  its  erection,  and  again  at  the 
expiration  of  the  licence  in  case  of  application  for  renewal  It 
is  to  be  feared  that  persons  applying  for  these  licences  do  not 
understand  the  responsibilities  resting  on  borough  councils  and 
their  engineers  in  connection  with  these  structures,  and  that 
they  regard  their  requirements  of  detailed  drawings  showing 
accurately  and  fully  the  mode  of  construction,  and  the  situation 
of  the  structures  with  respect  to  neighbouring  buildings,  as 
faddy  and  unnecessary.  Should  disaster  occur,  however,  the 
authority  and  its  officer  would  be  the  foremost  to  receive  blame 
and  condemnation,  and  the  loudest  clamour  would  be  made 
by  those  who  expect  that  rough  and  ill-considered  plana  are 
sufficient  to  enable  anyone  to  arrive  at  a  complete  understand- 
ing respecting  a  proposed  structure. 

In  view  of  the  risk  of  fire  being  communicated  to  and  fix>m 
wooden  buildings,  and  of  the  terrible  consequences  of  the  failure 
of  stands  and  other  similar  structures,  the  duties  and  responsi- 
bilities of  borough  engineers  in  connection  with  the  administra- 
tion of  this  section  of  the  Building  Act  are  of  no  minor 
character.  But  there  will  be  no  shrinking  from  responsibility 
nor  evasion  of  duty,  and,  as  the  examination  of  these  structures 
by  district  surveyors  has  given  the  public  confidence  in  their 
stability,  and  has  been  regarded  as  a  guarantee  of  their  safety, 
the  borough  engineers  of  the  metropolis  will  not  allow  that 
assurance  to  be  weakened  or  destroyed,  now  that  the  erection  of 
the  structures  has  come  under  their  supervision. 

Much  confusion  and  difficulty  have  arisen  owing  to  the 
imperfect  legislation  connected  with  the  transfer  of  the  powers 
referred  to,  and  from  the  first  it  was  foreseen  that  in  the  work- 
ing of  Part  VII.  of  the  Building  Act,  under  the  incomplete 
provision  which  had  been  made  therefor  in  the  London 
Government  Actj  1899,  there  would  be  uncertainty,  friction  and 
misunderstanding.  In  dealing  with  the  subject,  reliance  seems 
to  have  been  placed  in  sec.  29  for  providing  a  remedy  for 
any  deficiencies  and  shortcomings  in  the  Act,  but  this  can 
scarcely  be  regarded  as  justification  for  the  inefficient  character 
of  the  legislation  on  the  subject  under  consideration. 
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The  intricacies  of  the  London  Building  Act,  1894,  are  so 
well  known,  that  in  attempting  to  express  one's  views  on  any 
part  of  it,  it  is  necessary  to  state  that  they  are  put  forward  with 
a  due  consideration  of  the  uncertainty  of  one's  position  and  of 
the  scope  which  exists  for  disagreement  It  is  hoped,  therefore, 
that  what  is  said  will  be  received  as  impressions  rather  than 
r^arded  as  dogmatic  opinions.  There  is  apparently  nothing  in 
the  Building  Act,  or  in  the  London  Grovemment  Act,  which 
would  prevent  the  London  (bounty  Council  dealing  with  a 
wooden  building  or  a  wooden  structure  under  sees.  82  and  83 
of  the  first-mentioned  Act  (with  the  exception  of  '*  Coronation 
stands,"  which  the  King's  Bench  Divisional  Court,  in  Metro- 
politan  Borough  of  Westminster  v.  London  County  Cou/ncil, 
decided  must  be  dealt  with  by  the  borough  councils  under  sec. 
84,  and  not  by  the  London  County  Council  under  sec.  83  of  the 
Building  Act  Apart  from  the  structures,  however,  it  seems 
that  the  London  County  Council  may  have  jurisdiction,  imder 
sees.  82  and  83,  in  the  same  cases  as  the  borough  councils  have 
under  sec.  84,  and  that  an  application  which  has  been  refused 
by  one  authority  may  be  submitted  to  and  granted  by  the  other.' 

There  is  no  definition  in  the  Building  Act  either  of 
"building"  or  ''structure,"  and  unless  a  building  is  a  structure 
a  borough  council  could  not  issue  a  licence  for  the  erection  of  a 
wooden  building.  In  sees.  82  and  83  the  words  "  building  or 
structure  "  are  used,  and  the  omission  of  the  word  "  building  " 
from  sec.  84  is  remarkabla  It  may  perhaps  be  urged  that  the 
borough  councils  have  no  jurisdiction  in  the  case  of  wooden 
buildings,  and  that  their  powers  relate  only  to  wooden  structures. 

A  licence  having  been  obtained  from  a  borough  council,  the 
builder  or  the  person  directing  the  work  to  be  executed  must 
give  notice  to  the  district  surveyor  and  supply  the  information 
relating  to  the  building  or  structure  specified  in  sec.  145,  sub-sec. 
c,  of  the  Building  Act;  and  the  work  is  subject  to  the  super- 
viuon  of  the  district  surveyor  pursuant  to  sees.  138  and  146  of 
the  Act.  Doubts  having  arisen  as  to  the  duties  of  district 
surveyors  respecting  wooden  structures  under  sec.  84,  the 
Westminster  City  Council  and  the  District  Surveyors'  Associa- 
tion obtained  the  following  decision  of  the  King's  Bench 
Divisional  Court  on  several  questions : — 

(1)  "The  powers,  duties  and  liabilities  of  the  district 
surveyors  with  r*»5pect  to  the    supervision  or  inspection  of 
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wooden  structures,  falling  under  sec.  84  of  the  London  Building 
Act,  have  not  been  transferred  to  the  city  council  and  its 
officers;  but  the  district  surveyors  have  no  powers,  duties  or 
liabilities  under  the  licences  granted  by  the  city  council." 

(2)  "  Wooden  structures  falling  within  the  said  sec.  84  are 
works  of  which  the  district  surveyor  should  have  notice  under 
sec.  145  of  the  said  Act  in  a  proper  case." 

(3)  "  The  right  to  receive  the  fees  for  such  supervision  and 
inspection,  specified  in  paragraph  16  of  the  said  special  case,  has 
not  lapsed  nor  has  it  been  transferred  to  the  city  council  and  its 
officers." 

The  position  created  by  the  latest  attempt  at  l^islation  for 
the  improvement  of  local  government  in  London  is  obviously  an 
awkwcurd  one  for  all  concerned  with  wooden  structures.  The 
borough  engineer  advises  his  council  on  an  application  for  a 
licence,  which  is  gwmted  by  them  subject  to  conditions  which 
they  impose ;  the  erection  is  supervised  by  the  borough  engineer 
on  behsdf  of  the  council,  and  the  builder  naturally  regards  him 
as  the  person  whose  directions  he  must  follow,  and  whom  he 
must  satisfy.  But  the  builder  must  give  notice  to  the  district 
surveyor,  who  knows  nothing  of  the  borough  coimcil's  require- 
ments, and  has  no  copy  of  the  plans  or  of  the  licence,  and  who, 
moreover,  has  neither  powers,  duties  nor  liabilities  under  such 
licence ;  he,  perhaps,  makes  requirements  of  his  own  in  addition, 
or  contrary,  to  those  of  the  council.  In  the  police  court,  where 
the  builder  would  be  called  upon  to  answer  for  his  failure  to 
comply  with  the  conflicting  requirements  of  the  borough 
council  and  the  district  surveyor,  the  confusion  would  be 
complete,  the  former  taking  proceedings  under  paragraph  e  and 
the  latter  under  paragraph  d  of  sub-sec.  3,  sec.  200,  of  the 
Building  Act,  1894,  and  sec.  7  of  the  Amendment  Act,  1898. 

The  remedy  for  the  present  unsatisfjwtory  condition  of  this 
subject  might  be  obtained  by  further  legislation  determining  all 
the  powers^  duties  and  responsibilities  of  the  London  County 
Council  and  district  surveyors  with  respect  to  wooden  structures 
licensed  by  borough  councils,  or  by  transferring  the  administra- 
tion of  Part  VII.  of  the  Building  Act  tu  the  borough  councils, 
aud  determining  the  above-mentioned  powers,  etc.,  with  respect 
thereto. 

Through  a  defect  in  paragraph  d  and  e  of  sub-sec.  3,  sec.  200, 
of  the  Building  Act,  1894,  a  conviction  thereunder  can  only  be 
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obtained  by  taking  proceedings  under  see.  7,  or  sees.  6  and  7,  as 
the  case  may  be,  of  the  London  Building  Act  1894  (Amendment) 
Act^  1898.  A  borough  council  may  proceed  under  sec.  170  of 
the  Building  Act,  1894,  for  the  demolition  of  a  structure,  where 
the  conviction  has  been  obtained  by  such  counciL 


DISCUSSION. 

The  Pbxsidbnt  :  The  remarks  of  Mr.  Barber  seem  to  indicate  a 
tangle  which  will  be  a  task  for  Municipal  Engineers  in  the 
metropolis  to  unravel,  and  which  I  will  not  attempt  to  solve  or 
propose  to  remedy,  as  there  are  present  a  number  of  gentlemen 
better  acquainted  with  the  intricacies  of  the  Building  Acts  of 
the  metropolitan  area  than  I  can  be.  In  my  own  district  the 
council  cut  the  Grordian  knot  by  appointing  the  district  surveyor 
as  well  as  the  borough  engineer,  and  that  arrangement  has,  I  can 
assure  you,  cleared  away  many  difficulties. 

Mr.  W.  Weaver  :  Mr.  Barber  has  placed  very  clearly  before 
the  meeting  the  difficulties  of  the  metropolis  with  r^ard  to 
wooden  structures.  What  is  to  be  the  remedy  is  for  the  meeting 
to  discuss.  At  the  present  time  it  seems,  the  only  benefit — ^if  it 
is  a  benefit — ^which  has  accrued  to  the  Metropolis  through  the 
amending  legislation  of  1894  and  1898,  is  that  people  are 
paying  twice  over  for  the  same  thing.  The  practice  in  my 
district  is  for  a  person  to  pay  a  fee  of  6«.  when  he  deposits  his 
plans  and  drawings,  a  further  fee  of  5$.  for  the  licence,  and  then 
the  district  surveyor  comes  along  and  draws  his  fees  afterwards. 
That  is  a  state  of  things  which  ought  not  to  be  allowed  to  go  on. 
My  own  view  of  the  remedy  is  a  somewhat  more  drastic  one 
than  that  indicated  by  Mr.  Barber  in  his  paper,  and  it  is  that  the 
entire  work  of  building  supervision  in  London  should  be  placed 
on  the  same  footing  as  in  the  large  towns  outside  London*  That 
is  to  say  that  the  functions  of  the  district  surveyor  and  the 
borough  surveyor  should  be  amalgamated ;  and  that  the  borough 
council  of  a  district  should  have  the  supervision  of  the  work  of 
its  district — that  it  should  have  not  only  the  supervision  of  the 
water-closets  of  a  building,  but  of  the  building  of  which  the 
water-closet  forms  a  part.  I  think  that  would  lead  to  a  very 
great  simplification  of  the  work  of  the  metropolis,  and  also  tend 
to  elevate  the  dignity  of  the  position  of  the  borough  surveyor. 
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The  convenience  that  wonid  accrue  to  the  public  would  be 
immense,  as  will  be  realised  when  we  consider  what  a  builder 
has  to  put  up  with  when  he  starts  work  in  London.  We  will 
presume  he  wants  to  develop  a  piece  of  land.  First  he  desires  to 
make  roads ;  he  goes  to  the  town  hall  of  the  district,  and  is  told 
he  must  prepare  and  submit  duplicate  plans  to  the  county  council 
After  a  time  his  plans  are  passed  and  he  makes  his  road.  Then 
he  wishes  to  construct  sewers;  duplicate  plans  and  sections 
must  be  submitted  to  the  local  authority;  then  he  has  to  give 
notice  to  the  same  authority  as  to  commencement  of  foundations 
and  submit  plans  of  drainage ;  at  the  same  time  he  has  to  give 
notice  to  the  district  surveyor  to  show  that  the  buildings  to  be 
constructed  on  those  foundations  are  correct.  Then  he  goes  on 
to  build  his  house  and  drain  it.  Here,  again,  there  is  one  staff 
to  look  after  the  erection  of  the  building  and  another  staff 
supervising  the  drainaga  ^Then  if  the  builder  wants  to  vary  the 
line  of  frontage  he  has  to  submit  duplicate  plans  to  the  county 
coundL  The  remedy  for  this  circumlocution  and  duplication  is 
that  the  work  of  the  London  boroughs  should  be  assimilated  to 
the  work  of  the  boroughs  throughout  the  country ;  and  I  am 
pleased  to  say  that  my  efforts  in  that  direction  are  gradually 
having  effect  I  had  to-day  a  letter  from  a  leading  member  of 
the  London  Ck)unty  Council  lurging  me  to  do  what  I  could  to 
press  on  the  matter ;  and  a  circular  has  recently  been  sent  out 
from  the  Paddington  Borough  Council  to  all  the  councils  in 
London  asking  whether  they  are  willing  to  appoint  delegates  to 
a  conference  at  Paddington  to  consider  the  advisability  of  trans- 
ferring the  duties  of  district  surveyors  to  the  borough  surveyors. 
The  member  who  has  written  to  me  says  he  is  sorry  to  say  there 
is  a  good  deal  of  apathy  on  the  part  of  borough  councils  on  the 
subject.  I  ascribe  that  to  the  fact  that  the  members  of  the 
councils  do  not  grasp  the  difficulties  of  the  situation  so  well  as 
their  officers ;  and,  therefore,  do  not  take  it  up  with  any  degree 
of  warmth.  I  would  urge  surveyors  to  work  in  the  direction  of 
the  reform  advocated.  I  am  convinced  it  is  the  right  direction^ 
and  will  be  to  their  interest  as  well  as  the  interest  of  the  public. 
Failing  the  wholesale  reform,  the  present  clause  and  consequent 
confusion  as  to  wooden  structures  must  not  be  allowed  to  remain, 
for  if  the  Act  is  not  going  to  be  transformed  entirely,  the  part 
which  deals  with  this  point  must  be  amended.  I  have  already 
asked  my  Council  for  advice  in  the.  matter,  and  my  report  has 
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'been  Teferred  to  the  Law  Committee.  I  want  my  responsibilities 
fixed,  and  I  think  it  will  be  a  good  plan  for  the  other  metrb- 
politan  surveyors  to  do  the  same  thing ;  because  if  there  is  ^ 
serious  accident  and  some  lives  are  lost,  and  you  have  to  appear 
before  a  coroner's  jury,  you  will  find  there  is  always  a  disposi- 
tion to  saddle  the  blame  on  some  official  if  possible.  It  is  just 
as  weU  to  know  how  you  stand,  so  that  you  can  do  your  duty 
without  getting  into  trouble.  I  have  pleasure  in  moving  a  vote 
of  thanks  to  Mr.  Barber  for  his  paper, 

Mr.  W.  NiSBET  Blair  :  We  are  indebted  to  Mr.  Barber  for 
opening  this  subject  so  clearly  to  us.  I  have  experienced  many 
of  the  difficulties  which  Mr.  Barber  has  in  the  matter  of  these 
wooden  buildings.  One  of  the  difficulties  is  to  distinguish  between 
that  which  may  be  approved  by  the  district  surveyor  acting  for  the 
London  County  Council  under  sections  82  and  83  of  the  Building 
Act,  from  that  which  must  be  approved  or  erected  under  licence 
by  the  borough  coimcil  under  section  84.  It  was  not  long 
before  I  found  a  difficulty  in  distinguishing  between  the  two, 
and  therefore  wrote  to  the  Superintendent  Architect  of  the 
County  Council  asking  him  if  he  would  advise,  whether  in  cases 
given,  this  building  or  that  ought  to  be  approved  by  the  district 
surveyor  or  be  licensed  by  the  borough  council.  The  reply  to 
that  letter  did  not  ducidate  the  matter,  but  rather  made  the 
confusion  worse  confounded,  while  leaving  us  entirely  to  our 
own  judgment.  Then  the  position  of  the  district  surveyor  as 
determined  by  the  High  Court,  opens  up  a  further  possibility  of 
conflict  with  the  position  of  the  borough  surveyor.  So  far,  I 
have  avoided  anything  like  ill-natured  controversy  with  the 
district  surveyors,  though  we  have  had  discussion  without  much 
result  The  proposals  we  have  heard  from  Mr.  Weaver  were 
unanimously  approved  at  a  Conference  of  London  Municipal 
Surveyors  and  Members  of  their  Boards  some .  four  or  five 
years  ago,  and  were  represented  to  the  London  County  Council, 
and  had  the  effect  in  the  London  Building  Act  Amendment  Act  of 
transferring  to  the  borough  councils,  not  the  powers  they  asked 
for  of  the  control  of  all  buildings  in  their  districts,  but  only  the 
supervision  and  licensing  of  these  wooden  buildings,  the  regula- 
tion of  sky-signs,  and  a  third  power  of  equal  dignity,  the  regulation 
of  the  stacking  of  timber  on  vacant  land.  Those  are  the  three 
powers  and  dtities  tr&nsferred  to  the  borough  councils  in  answer 
to  their  request  that  they  should  be  placed  in*  chiii^  of  all 
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building  operaticais  in  their  district,  so  that  any  builder  in 
,execHting  work  might  be  regulated  by  one  authority  and  one 
officer.  Having  so  completely  failed  to.  get  what  we  wanted, 
then,  my  Committee  thought  when  w^received  the  circular  ficom 
Paddington  ten  days  ago,  that  it  was  utterly  futile  to  re-open 
the  matter,  and  decided  that  the  Paddington  Council  should  be 
informed ;  we  did  not  think  it  worth  while  to  re-open  the  subject 
again.  Therefore  I  think  that  method  of  remodelling  l^islation 
cannot  be  entertained  as  probable  at  present.  Now,  what  other 
course  is  there  available  ?  There  is  one  that  was  suggested  to 
me  by  a  district  surveyor.  We  can  quite  understand  that  they 
do  not  wish  to  lose  their  control  of  these  things  because  eveiy 
matter  of  advice  given  or  supervision  undertaken  by  a  district 
surveyor  means  fees.  District  surveyors  have  to  live  by  their 
fees;  they  are  not  like  borough  surveyors  who  are  salaried 
officers.  We  are  entitled  to  charge  a  fee  for  the  licence,  but  it 
is  only  supposed  to  be  a  nominal  one.  In  our  case  we  charge 
a  fee  of  65.,  but  not  the  additional  58.  Mr.  Weaver  has  spoken 
of.  That  is  received  by  the  borough  council's  exchequer  and 
not  by  the  borough  council's  officer.  The  district  surveyor 
then  comes  along,  agrees  that  the  thing  is  all  right,  and  sends  in 
his  account  for  fees,  which  he  wiU  get  because  he  can  sue  for 
them.  One  of  the  district  surveyors  has  suggested  to  me  that 
without  involving  the  borough  councils  in  any  fiduciary  arrange- 
ment with  the  district  surveyor  it  should,  in  its  licences,  require 
the  building  licensed  to  be  erected  in  accordance  with  tiie  plans 
approved  and  to  be  carried  out  to  the  satisfaction  of  the  district 
surveyor,  he  being  named  in  the  licence  as  the  officer  to  whom 
satis&ction  must  be  given  in  the  erection  of  the  building.  I 
agree  that  we  should  be  careful  as  to  how  far  we  undertake  a 
personal  liability  in  approving  that  which  may  have  elements 
of  very  considerable  risk.  Therefore,  I  think  that  solution  of 
the  difficulty  is  in  some  respects  not  at  all  a  bad  one.  It  is, 
practically,  transferring  back  to  the  district  surveyor  that  power 
which  was  given  to  us  by  the  Building  Act  Amendment  Act  of 
1898.  The  duties  then  transferred  were  insignificant,  but  they 
were  onerous  duties,  which  we  have  not  appreciated  and  did  not 
want.  There  are  many  questions  involved.  I  began  by  referring 
to  the  difficulty  of  distinguishing  between  buildings  referred  to 
in  sections  82  and  83  and  those  under  84.  A  wooden  frame 
building  covered  with  corrugated  iron,  with  its  sides  of  corru- 
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gated  iron,  and  with  one  of  its  sides  against  a  brick  wall,  would 
not  be  a  building  we  ought  to  license ;  it  would  be  a  building 
to  be  approved  by  the  district  surveyor.  But  take  away  the 
corrugated  iron  sides,  and  it  becomes  a  building  we  ought  to 
license.  Now  what  I  understand  has  actually  happened  is  this. 
In  a  rapidly  extending  district  in  London — I  wiU  not  name  the 
district — ^where  many  people  desired  to  add  on  a  shed  at  the 
end  of  a  house,  but  which  by  the  provision  of  a  door,  becomes 
a  room  of  the  house,  and  gives  valuable  additional  space,  the 
builders  have  endeavoured  to  get  the  consent  of  the  London 
C!ounty  Council  to  such  additions.  The  London  County  Council 
have  disapproved  of  these  buildings.  What  the  builders  have 
done  is  to  make  new  tracings  of  the  same  thing,  omitting  the 
corrugated  iron  on  the  sides,  sent  it  to  the  borough  council  as  a 
wooden  building,  and  got  the  plan  passed.  Thus  a  structure 
has  ultimately  been  erected  which  was  worse  than  that  disap- 
proved by  the  district  surveyor.  Then  there  is  the  question 
whether  these  wooden  buildings  may  be  erected  at  a  less 
distance  from  the  centre  of  the  street  than  the  Act  prescribes. 
The  feeling  of  the  Coimty  Council  as  to  buildings  of  a  temporaiy 
character — a  rabbit-hutch,  or  a  hen-house,  or  a  bicycle-shed  in  a 
garden,  for  instance — ^is  that  such  erections  must  not  be  within 
less  distance  than  the  prescribed  distance  from  the  centre  of  a 
street,  and  must  not  be  in  advance  of  the  general  line  of  building. 
That  makes  one  wonder  what  this  section  was  really  devised  for, 
and  my  own  impression  is  that  the  first  thing  which  occurred 
to  the  draughtsman  who  prepared  this  section  were  matters 
such  as  stands  to  view  processions,  and  such-like  temporary 
structures.  Now  these,  in  ninety-nine  cases  out  of  a  hundred, 
are  erected  in  advance  of  the  general  line  of  buildings,  and 
therefore  could  not  be  made  to  comply  with  the  regulations  of 
the  CounciL  Therefore  the  Council,  through  its  building  com- 
mittee, has  given  an  instruction  that  where  these  structures  are 
of  a  temporary  character,  and  required  for  only  a  few  days,  no 
objection  is  to  be  taken  that  they  are  in  advance  of  the  general 
line  of  building. 

Mr.  Norman  Scorgie:  I  fancy  Mr.  Barber  has  put  the 
responsibility  in  reference  to  these  structures  at  a  rather  high, 
altitude.  Personally,  I  have  not  found  the  difficulties  Mr.  Barber 
has  suggested  would  come  into  the  province  of  a  borough 
surveyor    perhaps  it  is  owing  to  the  very  genial  gentleman  I 
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have  to  deal  with  as  district  surveyor.  Any  matter  which  come» 
to  the  knowledge  of  the  district  surveyor  which  he  thinks  I 
ought  to  deal  with  he  hands  over  to  me,  and  anything  which  I 
t^k  comes  within  sections  82  and  83  I  acquaint  him  with.. 
A  reference  has  been  made  to  structures  in  advance  of  the 
general  line  of  buildings.  Whether  such  structures  are  tempo- 
rary or  permanent,  that  I  think  is  a  matter  for  the  County 
Council  only.  I  recently  had  a  curious  case  to  deal  with*. 
A  house,  with  a  long  forecourt^  became  occupied  by  a  photo- 
grapher, who  erected  in  this  forecourt  a  stand  on  four  legs  for 
the  display  of  photographs.  Bemembering  the  case  of  Brown  r. 
Leicester  Corporation,  I  mentioned  the  matter  to  the  London; 
County  Council,  who  granted  him  a  licence  for  the  structure  for, 
twelve  months,  renewed  it  for  a  further  twelve  months,  but 
declined  again  to  do  so.  The  photographer,  instead  of  removing 
it,  cut  off  the  posts  at  the  ground  level,  and  put  four  little  wheels 
l]j9neath  the  structure,  and,  as  it  then  became  a  temporary 
structure,  the  County  Coundl  said  they  could  not  deal  with  it, 
and  referred  it  to  the  Borough  Council,  who  said, ''  if  you  won't 
deal  with  it  we  won't  deprive  the  man  of  his  livelihood,"  and  so 
the  structure  remains  to  the  present  day.  The  difficulty  is  to 
know  where  one  responsibility  b^[ins  and  the  other  ends.  As 
far  as  my  district  is  concerned,  I  think  the  district  surveyors 
have  handed  it  over  to  me.  The  only  structures  we  ha.ve  had  to 
deal  with  have  been  motor-car  sheds  ^r  erections  to  cover 
bicycles.  The  Council  will  not  allow  any  wooden  building 
which  is  to  be  tacked  on  to  the  end  of  a  house,  but  will  allow  such 
structures  at  the  bottom  of  the  garden.  We  have  granted  about 
five  licences  for  which^  like  Westminster,  we  charged  a  fee  of  6^. 
when  the  plans  were  deposited,  and  a  further  5s,  when  permission 
was  given,  and  we  only  grant  the  licence  for  a  limited  period, 
possibly  in  order  to  get  another  5«.  when  application  is  made  for 
renewal  As  to  the  transference  of  the  powers  from  the  district- 
8^rveyor  to  the  borough  engineer,  I  cordially  agree  with 
Mr>  Weaver  that  that  ought  to  be  done,  but  if  done,  I  think  the 
borough  engineers  must  have  a  separate  and  distinct  appointment 
independent  of  their  councils.  As  you  know,  t^ere  are  certain 
influences  always  at  work  to  get  the  Council  to  sanction  buildings 
which  are  not  strictly  in  accordance  with  the  requirements  of  the 
5uil(li;^g  Act, ,  ' 
1  ^^.  3.  B>  NJiWT<)N;,JnjPaddingtpa:th§  proo^ure;we  foUqw; 
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is  very  much  that  which  has  been  described,  except  that  in 
no  manner  do  we  recognise  the  office  or  authority  of  the 
district  surveyor.  We  consider  that,  following  the  judgment 
which  was  given  in  the  King's  Bench—on  the  case  stated — since 
our  licences  refer  solely  to  the  borough  surveyor,  to  that  extent 
only  is  a  builder  under  the  authority  of  any  officer — that  is  to  say, 
we  act  on  the  assumption  that  unless  the  licence  refers  to  the 
district  surveyor  he  has  no  authority  to  inspect  a  wooden 
structure.  Of  course,  that  view  is  not  shared  by  the  district 
purveyors,  and  we  have  many  cases  of  hardship  arising  out  of 
that  conflict  of  opinion.  There  is  no  doubt  the  dual  jurisdiction 
operates  unfairly  to  builders.  Becently  80  huts  were  licensed 
as  coal  sheds  for  which  we  should  now  charge  a  licensing  fee  of 
5s.  and  a  further  fee  for  inspectioiL  After  we  had  licensed  the 
huts  the  district  surveyor  stepped  in  and  demanded  further  fees 
at  the  rate  of  16&  for  each  wooden  structure,  and  these  fees 
altogether  amounted  to  a  considerable  proportion  of  the  whole 
cost  of  the  huts.  The  builder  refused  to  pay  the  second  lot  of  fees 
and  the  district  surveyor  took  out  a  summons,  whereupon  the 
builder  paid  the  fees  rather  than  incur  any  farther  l^gal 
expense. 

Mr.  O.  E.  Winter  :  It  seems  to  me  that  the  transference  of 
the  powers  of  the  London  County  Council  to  the  borough 
councils  as  r^ards  wooden  structures  only  was  a  most 
unnecessary  alteration  of  the  Building  Act  of  1894  Mr.  Weaver 
has  very  fully  described  the  difficulties  in  which  a  builder  finds 
himself,  if  he  is  not  familiar  with  the  London  Building  Act;  and 
a  country  builder  who  happens  to  carry  out  work  in  London  is 
at  a  much  further  disadvantage.  The  Public  Health  Department 
of  my  Council  had  a  case  in  court  a  short  time  ago,  because 
notice  was  not  given  of  certain  additions  to  the  drainage  work  in 
connection  with  the  extension  of  a  building ;  the  builder  was 
under  the  impression  that  the  Building  Acts  were  similar  in 
London  to  the  country  by  which  a  plan  and  notice  to  the  local 
authority  covered  everything :  consequently,  he  got  into  trouble 
with  reference  to  the  drainage  work,  and  was  sumqioned  and 
fined.  It  appears  to  me  that  the  only  rational  procedure  is  that 
all  building  work  ought  to  be  supervised  entirely  by  the  local 
authority  or  by  the  County  Council  To  single  out  these  few 
minor  matters  such  as  wooden  structures  for  the  supervision  of 
the  local  authority  seems  to  ine,  absurd.*     Z  have  had  no 
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difficulties  in  respect  to  wooden  structures  in  my  district  But 
the  majority  of  cases  have  been  such  small  structures  as  pigeon- 
houses  and  rabbit-hutches.  It  does  seem  to  me  that  the  only 
reasonable  course  to  adopt  is  for  the  London  borough  councils  to 
persevere  until  the  Building  Act  is  administered  by  them.  The 
building  bye-laws  could  be  settled  by  the  central  authority,  but 
so  far  as  the  administration  is  concerned,  the  practice  should 
conform  with  that  in  the  provinces. 

Mr.  Abthub  Habrison  :  I  am  one  of  those  engineers  who 
have  had  a  good  deal  of  experience  of  this  section  of  the  Building 
Act.  During  the  Coronation  period,  stands  were  erected  in  my 
district  to  accommodate  over  70,000  persons,  one  stand  alone 
accommodating  4000.  One  of  the  district  surveyors  suggested 
we  should  approve  the  plans,  and  he  should  supervise  the 
structure ;  this  seemed  a  reasonable  solution  at  first.  But  would 
the  district  surveyor  supervise  a  structure  which  is  in  accordanoe 
with  drawings  approved  and  to  our  requirements,  or  would  he 
have  alterations  made  without  our  consent,  and  in  the  event  of 
an  accident  who  would  be  responsible  ?  Many  of  the  plans 
submitted  of  stands  at  the  Coronation  were  of  a  very  rough 
character,  and  I  should  say  that  out  of  every  hundred  plans 
submitted  to  me,  I  had  to  make  alterations  in  ninety-five  of 
them.  Some  of  the  plans  were  submitted  by  people  who  had 
not  the  least  idea  of  utilising  timber,  and  some  of  them  seemed 
to  have  forgotten  how  to  put  a  timber  structure  together.  The 
whole  thing  was  disagreeable  to  work  owing  to  the  indefinite 
position  of  the  borough  engineer  and  the  district  surveyor.  In  our 
district  we  had  a  deposit  of  65.  when  the  plans  were  submitted 
and  another  65.  when  the  plans  were  approved,  and  a  feather 
charge  according  to  the  accommodation  of  the  stand.  Altogether 
we  received  about  600/.  in  fees ;  we,  of  course,  had  some  expenses^ 
Then  the  district  surveyor  also  demanded  his  fees  from  the 
builders.  In  some  cases,  the  district  surveyor  wanted  alterations 
made.  I  gave  instructions  that  in  no  case  were  alterations  to  be 
made  without  my  approval,  and  that  arrangement  was  carried 
out.  One  of  our  structures  was  condemned  by  the  district 
surveyor,  but  I  did  not  have  it  taken  down ;  I  asked  him  to  have 
it  taken  down  if  it  was  so  dangerous,  but  it  stood  through  the 
whole  time  it  was  required.  In  another  case  he  required  certain 
alterations  which  I  would  not  have  carried  out.  In  another 
ease  I  might  point  out,  where  I  approved  the  stand  the  district 
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enrveyor  went  round  himself  and  also  approved  it  without  any 
alteration,  and  then  his  assistant  came  round  and  condemned  the 
lot.  When  the  fees  were  to  be  collected,  in  every  case  that  the 
district  surveyor  took  before  the  magistrates  he  was  successful, 
but  it  was  suggested  that  modified  fees  should  be  charged.  He 
also  took  the  Southwark  Council  before  the  magistrates  for  fees, 
but  it  was  arranged  this  case  should  stand  over — and  it  has 
been  standing  over  ever  sinca  The  Council  were  anxious  about 
the  unfortunate  position  that  I  was  put  in,  and  were  anxious  to 
have  the  jurisdiction  of  the  district  surveyor  settled,  and  were 
prepared  to  take  the  case  to  the  High  Court  Of  course,  if  the 
district  surveyor  has  a  duty  under  this  section,  I  think  he  ought 
to  be  paid  for  his  work,  but  it  is  absurd  to  have  two  authorities 
doing  the  same  work.  I  do  not  know  whether  the  district 
surveyor  is  going  to  re-open  the  question,  but  I  do  not  think  he 
is.  Since  then  we  have  had  a  number  of  applications  for  tempo-^ 
lary  wooden  structures,  and  every  one  of  those  applications  I  have 
advised  the  Council  to  disapprove,  as  I  consider  the  erection  of 
wooden  huts  in  a  district  like  ours  should  not  be  encouraged; 
But  if  we  had  the  full  power  under  Part  7  of  the  Building  Act 
transferred  to  the  Borough  Councils,  I  believe  we  could  do  very 
good  work ;  and  many  of  the  inferior  wooden  structures  whidi 
have  been  erected  in  some  districts  in  London  would  not  have 
been  passed.  If  Part  7  of  the  Building  Act  were  taken  out  of 
the  control  of  the  London  County  Council  and  the  district 
surveyor,  we  ought  to  get  a  great  improvement  in  r^ard  to 
temporary  buildings,  because  the  borough  councils  are  able, 
through  ^e  number  of  their  officers  about  the  district,  to  keep  a 
much  better  control  over  these  structures  than  the  London 
County  Council  and  district  surveyors. 

Mr.  S.  G.  Gamble  :  As  an  old  surveyor  I  know  the  difficulties 
of  defining  what  is  and  what  is  not  a  temporary  structure.  From 
the  fire  brigade  point  of  view,  these  structures  become  in  the 
course  of  a  few  years  filled  with  all  kinds  of  material  which 
people  turn  out  of  their  houses,  and  as  a  result  veiy  dangerous. 

The  Pbesidbnt:  It  seems  to  me  that  filthy  lucre  is  at  the 
bottom  of  this  trouble,  like  many  others,  and  if  the  metropolitan 
authorities  had  the  pluck  to  do  what  some  of  the  large  towns 
in  the  provinces  have  done — abolish  building  fees  altogether  and 
pay  their  o£Gioers  properly — it  would  be  very  much  better.  I 
should  be  sorry  to  think  that  any  pQrtion  of  my  income  was 
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derived  from  fees  paid  by  a  builder.  My  Council  discontinued 
that  practice  of  their  own  free  will  some  years  ago,  and  the 
result  has  been  very  good.  We  should  be  very  sorry  to  go  back 
to  the  days  when  builders  had  to  pay  fees  for  their  plans  or 
buildings  to  be  inspected.  A  borough  surveyor  or  a  district 
surveyor  is  in  a  much  more  independent  position  if  his  income 
is  pedd  directly  by  his  corporation,  and  if  that  corporation  do 
not  themselves  receive  the  fees,  because  if  builders  pay  fees  you 
cannot  persuade  them  that  the  amount  is  not  going  into  the 
pocket  of  the  surveyor.  I  think  the  metropolis  has  something  to 
leam  from  the  laige  provincial  towns  in  this  respect 

Mr.  J.  Fatten  Barber,  in  reply,  said :  I  am  much  obliged 
for  the  vote  of  thanks  you  have  given  me  for  the  few  remarks 
I  mada  Several  speakers  have  brought  in  the  words ''  tem- 
porary building."  Kow  section  84  of  the  London  Building  Act, 
1894,  has  nothing  to  say  about  temporary  building  or  structure ; 
it  only  refers  to  wooden  structures,  and  does  not  characterise 
them  whether  permanent  or  temporary.  Temporary  buildings  are 
referred  to  in  section  83.  We  have  only  been  dealing  to-night 
with  section  84. 
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EASTERN   DISTRICT    MEETING. 

Jane  13,  1903. 

Held  in  the  Taion  Hall,  Sudbury,  Suffolk. 

T.  H.  YabbicoMi  M.  Inst.  C.E.  Pbesident,  in  the  Chain 


Trb  Mayor  (Councillor  H*  Baker)  received  and  welcomed  the 
Members  of  the  Association* 

The  President  tendered  to  the  Major  sincere  thanks  for  the 
welcome  which  he  had  given  to  the  Association. 

The  Minutes  of  the  last  Eastern  District  Meeting  at  King's ' 
Lynn  were  read,  confirmed  and  signed. 

A  vote  of  condolence  was  passed  with  the  family  of  the  late 
Mr.  G.  H.  Sasse,  Borough  and  Water  Engineer  of  Chelmsford^ 
whose  death  had  occurred  on  the  previous  Tuesday. 


SIX  YEARS'  MUNICIPAL  WORK  AT  SUDBURY/ 

By  T.  W.  A.  HAYWARD,  A.M.  Inst.  C.E.,  etc., 
BoBOUGu  Enoinseb  and  Subveyob,  Sudbu&t» 

iNTBODUCnoK. 

Whbn  the  Author  was  asked  if  he  could  not  arrange  for  an 
Eastern  District  Meeting  of  the  Association  of  Municipal  and 
County  £]igineer9,  he  expressed  his  views  that  Sudbury  was  not 
of  sufiBident  size  or  importance  to  warrant  a  meeting  being  held 
thcnre,  l)Qt  he  was  assured  that  it  was  the  wish  of  the  Association 
tokh^v^ m^ting^  i^jtbe si^aUer  ^9  Irellcias  the  larger  towns.;  and*, 
it  is  hoped  that  the  public  wcxrks,  even  though  they  are  only  tnil 
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a  small  scale,  may  be  of  some  interest  to  the  Members  of  tlie 
Association.  The  Author  looks  npon  it  as  a  great  compliment 
paid  both  to  the  Corporation  and  himself,  that  Members  should 
express  a  desire  to  come  and  see  what  is  being  done  in  this 
ancient  borough. 

HlSTOBICAL. 

The  early  history  of  the  borough  of  Sudbury  is  veiled  in  the 
mists  of  antiquity,  and  historical  records  are  silent  as  to  this 
town  prior  to  the  eighth  century,  when  it  was  already  a  place  oi 
some  importance.  But  considering  its  favourable  situation  on  a 
gravelly  eminence  in  the  fertile  valley  of  the  Stour,  that  it 
commands  means  of  communication  both  by  road  and  river,  in 
all  probability  it  was  occupied,  in  the  days  of  the  Bomans,  by  a 
settlement  of  the  Iceni,  the  powerful  British  tribe  in  whose 
teiritory  it  lay.  For  close  by  the  adjoining  parish  of  Long 
Melford  many  Bomano-British  relicsi  in  the  form  of  sepulchral 
urns  and  coins,  have  been  discovered. 

The  name,  however,  is  Saxon,  and  tells  its  own  story: 
"Sudbury"  (Suth-Burh)— the  fortified  town  in  the  South  (of 
East  Anglia) — ^and  this  was  its  name  when  it  first  appears  in 
histoiy  (in  the  Saxon  Chronicle)  under  the  year  797  A.D.,  when 
we  are  informed  that  JSlfhun,  Bishop  of  Suffolk,  died  at 
Sudbury,  whence  his  body  was  carried  for  burial  to  Punwich, 
where  the  episcopal  see  was  then  fixed. 

In  the  reign  of  -^thehred  II.  (979-1016)  Sudbury  possessed 
a  royal  mint,  and  many  coins  struck  here  by  the  moneyers 
iElfaoth,  JElMc,  Brightlaf,  and  Godwine,  marked  sudbt  on  the 
reverse  side,  have  been  discovered.  Coins  continued  to  be 
minted  here  for  Edward  the  Confessor  (1042-1066)  by  Folcwine, 
the  moneyer ;  and  after  the  Norman  Conquest,  for  William  the 
Conqueror,  William  Eufus,  and  Henry  I.,  by  WulMc,  the 
moneyer ;  they  are  marked  suthbt  on  the  reverse. 

A  piece  of  land  in  "King  Street,  called  in  its  title-deeds  '*  the 
Mint "  is  said  to  be  the  site  of  the  old  Saxon  Mint,  and  is  now 
known  as  •*  Belle  Vue." 

Sudbury  is  mentioned  in  several  places  in  the  Domesday 
Book. 

It  is  supposed  to  have  been  in  early  time  the  chief  town  in 
SufiTolky  and  to  have  received  its  name  in  contradistinction  to 
Norwidi  in  Norfolk. 
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By  the  Conqnoror  it  was  given  to  Eichard  de  Clare,  and  from 
the  Earls  of  that  name  it  obtained  important  priyileges. 

It  is  a  Borough  by  prescription,  but  obtained  its  first  charter 
from  Mary  in  1654  It  obtained  others  from  Cromwell  and 
James  II.,  and  its  Ooveming  Charter  is  that  of  Charles  IL 

The  office  of  Mayor  of  the  Borongh  of  Sudbury  is  a  very 
ancient  one,  having  its  origin  in  the  dim  and  distant  past,  when 
"*  the  memory  of  man  runneth  not  to  the  contrary."  The  first 
mention  of  the  Mayor  of  Sudbury  that  has  been  discovered 
occurs  in  the  Patent  Bolls  for  the  year  1331,  when  one  Bobert 
Dairy,  Mayor  of  Sudbury,  with  others,  is  ordered  to  aid  in 
arreting  certain  persons  indicted  for  felonies,  who  were  still  at 
laige  in  Suffolk.  The  ancient  Charters  are  in  good  preservation, 
as  are  also  the  Seal,  Maces  and  Loving-Cup :  these  are  much 
prized  by  the  Corporation,  and  by  the  free  and  independent 
burgesses  of  the  Borough. 

There  are  many  interesting  and  quaint  customs  connected 
with  its  history,  but  as  these  form  no  part  of  engineering  work 
space  will  not  allow  them  to  be  mentioned  here:  it  may, 
however,  be  of  interest  perhaps  to  some  Members  who  love 
antiquity,  to  know  that  the  skull  of  one  Simon  de  Sudbury, 
sometime  Archbishop  of  Canterbury,  and  who  was  murdered  in  * 
the  time  of  Wat  Tyler's  rebellion  in  the  year  A.D.  1382,  is 
preserved  in  a  glass  case  in  the  Church  of  St.  Gr^;ory,  and  can 
be  seen  there. 

DiSTMCT. 

Sudbury  lies  in  the  valley  of  the  river  Stour,  which  here 
separates  Suffolk  from  Essex,  part  of  the  borough  being  in 
Suffolk  and  part  in  Essex.  The  geological  formation  is  chalk, 
covered  either  with  brick  earth,  drift  sands  and  gravels,  or 
boulder  clay.  Its  distance  from  London  by  the  Great  Eastern 
Bailway  is  sixty  miles.  It  can  be  approached  by  water  from 
the  North  Sea  by  means  of  the  river  Stour,  which  is  navigable  as 
£ar  as  Sudbury. 

Industbies. 

The  town  owed  its  early  importance  to  the  introduction  of 
woollen  manufactures  by  the  Flemings  at  the  instance  of 
Edward  IIL  The  principal  industries  at  the  present  time  are 
silk-weaving,  mat-weaving  and  corset-making.  Sudbury  is  also 
a  market  town  of  some  importance. 
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Statistics.  ^ 

The  population  in  1881  was  6592 ;  in  1891,  7059 ;  in  1901, 
7109.  The  rateable  value  is  21,000/. ;  the  area,  2093  acres. 
The  average  birth  rate  for  the  past  ten  years  is  23  per  1000; 
and  the  average  death  rate,  18  per  1000. 

It  will  be  noticed  that  the  rateable  value  is  very  low,  and 
this  is  where  any  expenditure  is  most  keenly  felt,  a  Id.  rate 
only  producing  approximately  80/. 


Public  Loans. 

The  loans  for  public  purposes  which  have  been  raised  by  the 
Corporation  are  as  follows :  (1)  Under  a  private  Act  of  Parlia- 
ment for  street  improvement  purposes  generally,  10,000/.  This 
was  taken  up  in  the  year  1840  and  is  still  owing,  none  of  the 
principal  sum  being  repaid  as  is  now  usual. 

LcMms  under  sanction  from  the  Local  Gk)vemment  Board*, 
are : — 


— 

Amimnt 
Borrowed. 

Amoant 
I'kldolL 

AOHNlOt 

suuowioa. 

2.  PorBaUiingPlaoe 

£ 
400 

£ 
218 

£ 

187 

8.  For  Teohnkftl  Inttitote       ..     .. 

650 

39  • 

611 

4.  For  Works  of  Water  Supply 

8,450 

7,500 

950 

5.  For  Street  Improrementt     ..     .. 

3,475 

320 

3.155 

6.  For  Private  Street  Works     ..     . . 

8,275 

417 

2,85^,, 

24,442 

273 

24,169 

8  For  Beftise  Destmctor 

1,810 

.. 

.    1,810 

All  these,  with  the  exception  of  the  Private  Street  Works 
Loan  (which  was  obtained  from  an  Insurance  Society  at  3]  per 
cent.)  were  obtained  from  the  Public  Works  Loan  Commissioners 
at  3i  per  cent 

Wateb  Supply. 

The  water  supply  of  this  borough  has  a  somewhat  unique 
history.  In  the  year  1870,  the  Town  Council  were  served  with 
an  order  from  the  Local  Government  Act  Office,  to  provide  a 
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proper  supply  of  water  witliin  six  weeks  from  the  date  of  the 
order,  and  that  "  if  the  duty  of  providing  a  proper  water  supply 
for  the  borough  be  not  set  about  by  the  time  limit  set  forth  in 
the  order,  the  Secretary  of  State  would  appoint  a  person  to  per- 
form the  same."  The  Council  refused  to  comply  with  this  order, 
and  Her  Majesty's  Secretary  of  State  (Mr..  H.  A.  Bruce)  ap^ 
pointed  Mr.  Thomas  Hinnell,  M.  Inst  C.K,  of  Westminster,  to 
carry  out  the  work  on  his  behalf,  and  this  was  done  at  a  cost  of 
7500/.  Very  little  was  done  in  the  way  of  extending  or  im* 
proving  the  works  for  upwards  of  thirty  years.  The  water  is 
derived  from  a  boring  in  the  chalk  at  a  depth  of  376  feet,  a  well 
being  sunk  to  a  depth  of  76  feet  from  the  surface,  a  12-inch 
boring  100  feet  below  that,  and  a  further  9-inch  boring  200  feet 
in  depth.  Originally  there  was  an  abundant  supply  of  water, 
but  this  has  fallen  ofiT  considerably  since  the  earthquake  of 
1884,  which  by  some  means  reduced  the  supply  by  about  one- 
half. 

For  many  years  prior  to  the  Author's  appointment,  the 
water  question  had  been  a  cause  of  considerable  anxiety  to  the 
Corporation.  They  had  obtained  expert  advice,  had  deepened  the 
Well,  extended  the  boring,  and  had  done  various  other  things  to 
try  and  increase  the  supply,  but  without  any  satis£actory  results. 
On  the  Author's  appointment  he  was  informed  that  the  water  sup^ 
ply  question  was  one  which  would  demand  his  first  and  most  care- 
ful attention.  Oaugings  were  taken  as  to  the  inflow  of  water  into 
the  well  through  the  bore-tube,  and  it  was  found  that  the  supply 
at  that  time  was  sufiGicient  for  the  reasonable  needs  of  the  borough. 
Attention  was  next  given  to  the  distribution,  when  it  was  found 
that  an  average  of  twenty-five  gallons  per  head  was  being  sent 
from  the  storage  reservoir  into  the  town.  This  being  high,  some 
investigations  were  made,  and  on  the  Author's  advice,  the  Cor- 
poration purchased  some  Deacon  waste-detecting  meters,  when 
several  large  leakages  were  detected  which  had  probably  been 
going  on  in  the  mains  for  a  great  number  of  years.  Copies  of 
the  first  diagram  taken  from  the  meter  on  the  trunk  distributing 
main  showing  the  consumption  on  October  7, 1897,  before  the 
leakages  were  stopped,  and  one  on  November  24, 1897,  when 
most  of  the  leakages  had  been  repaired,  will  explain  themselves. 
It  will  be  noticed  that  considerably  more  than  half  the  water, 
which  was  then  being  sent  from  the  storage  reservoir  was  run- 
ning to  waste.     When  the  leakages  were  stopped  it  was  found 
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that  a  contmnoos  supply  of  water  could  be  given,  whereas  pre- 
vioosly  it  had  been  shut  down  for  seven  hours  every  day,  and  it 
need  scarcely  be  added  this  constant  supply  was  appreciated  by 
the  inhabitwts. 

The  diameter  of  the  well  is  7  feet  6  inches,  and  the  water 
will  rise  to  a  height  of  14  feet  above  the  bottom.  The  storage 
capacity  therefore  is  only  about  4000  gallons.  The  capacity  of 
the  larger  pump  is  such  that,  when  driven  at  its  normal  rate, 
it  will  empty  the  well  in  ten  minutes,  the  inflow  not  being 
sufficient  to  maintain  the  level  The  Author  has  therefore  pre- 
pared a  scheme  which,  by  incn^asing  the  storage  capacity  at 
the  bottom  of  the  well,  will  permit  the  pump  being  driven  at  a 
normal  rate  continuously  throughout  the  day,  and  it  is  expected 
that  during  the  night,  the  inflow  from  the  bore  tube  will  raise 
the  water  to  its  normal  leveL  This  scheme  has  been  accepted 
by  the  Town  Council,  and  approved  by  the  Local  Government 
Board,  and  the  work  will  probably  be  carried  out  in  the  near 
future.  During  the  last  six  years  some  four  miles  of  new 
mains  have  been  laid,  additional  services  put  in,  the  service 
reservoir  has  been  cleansed  and  repaired,  the  whole  of  the  plant 
and  machinery  have  been  thoroughly  overhauled,  a  new  boiler 
with  patent  fiimace  installed,  whereby  breeze  can  be  burned  in 
lieu  of  coal,  one  new  pump  put  in,  the  old  pumps  lowered 
nearer  their  work,  the  waterworks  buildings  extended,  and, 
generally  the  entire  undertaking  put  into  thorough  going  order — 
the  whole  of  which  has  been  paid  for  out  of  revenue.  All  the 
water  for  fire  brigade  purposes,  street  watering,  sewer  flushing, 
and  other  municipal  purposes  is  supplied  free  of  charge.  Not* 
withstanding  this,  during  the  last  three  years  the  undertaking 
has  shown  a  net  profit  of  nearly  600/.  per  annum. 

A  new  set  of  rules,  regulations  and  charges  has  been  pre- 
pared and  adopted  by  the  Council. 

During  the  canying  out  of  the  sewage  scheme,  springs  of 
water  were  tapped  near  the  sewage  pumping  station,  samples 
of  which  were  submitted  to  the  county  analyst  for  analysis, 
which,  proving  satisfactory,  the  Author  advised  the  Council  to 
put  an  iron  cylinder  down  the  contractor's  sump  so  as  to  be 
able  to  utilise  this  supply  of  water  at  some  future  time  should 
it  be  required. 
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Public  Lightikg. 

The  streets  are  mostly  lighted  by  gas,  there  being  about 
200  public  lamps,  which  are  lighted  at  a  cost  of  approximately 
21.  per  annum  for  1200  hours'  burning.  There  are  also  twelve 
oil  lamps  of  60  candle-power,  which  cost  35^.  each  per  annum. 
The  gasworks,  which  are  in  the  hands  of  a  private  company, 
were  erected  in  the  year  1836  at  a  cost  of  5000/.,  and  have 
since  been  enlarged  and  improved.  The  charge  for  gas  to 
private  consumers  is  4^.  7d.  per  1000  cubic  feet  for  lighting  or 
cooking  purposes,  4^.  for  gas  engines,  and  3#.  9d.  to  the 
(Corporation  for  street  lighting. 

The  Corporation  obtained  a  Provisional  Order  for  electric 
lighting  some  three  years  ago,  and  intended  to  carry  out  a 
scheme  of  electric  lighting  themselves,  but  owing  to  the  small 
rateable  value  of  the  town  it  was  not  sanctioned  by  the  Local 
Government  Board.  The  Corporation  are  now  negotiatiog  with 
one  or  two  firms  for  the  leasing  of  the  order  until  they  are  in  a 
position  to  take  it  up  themselves.  Sudbury  being  a  compact 
town  for  electric  lighting  purposes,  it  was  felt  that  a  moderate 
scheme  would  be  self-supporting,  and  it  was  with  great  regret 
that  the  Council  had  to  abandon  it. 

BOADB. 

There  are  14  miles  of  roads  in  the  borough,  and  although 
several  miles  are  what  in  other  counties  would  be  considered 
''main  roads,"  in  West  Suffolk,  the  County  Council  do  not 
recognise  any  main  roads,  and  do  not  pay  any  contribution 
towards  the  upkeep,  so  tiiat  the  cost  of  maintenance  of  the 
whole  of  the  roads  has  to  be  borne  by  the  ratepayers  of  the 
borough.  Practically  all  the  roads  are  macadamised,  and  mostly 
made  of  local  flint  stone.  This  is  a  most  unsuitable  material 
for  roads,  especially  in  the  town,  owing  to  the  great  trouble 
experienced  with  the  dust  in  the  summer  time,  or  in  dry  windy 
weather.  The  Corporation,  however,  are  beginning  to  realise 
that  though  the  first  cost  of  a  harder  and  better  stone  is  greater 
than  local  stone,  advantages  of  a  longer  life  and  the  saving  in 
scavenging  will  repay  the  greater  initial  outlay,  and  the  Author 
hopes  that  before  long  local  stone  will  be  superseded,  at  least  • 
in  the  main  thoroughfares,  by  granite.    The  cost  of  the  local 
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flint  stone  is  7$.  6(£.  per  cubic  yard  delivered  on  to  the  roads, 
and  Leicestershire  granite  abont  IZs.  per  ton  delivered  at  the 
station.  The  Author  asks  for  the  indulgence  of  the  Members 
in  the  matter  of  roads  to-day,  as  they  have  all  recently  been 
cut  up  for  the  laying  of  the  sewers,  and  have  not  yet  been 
made  up. 

In  making  up  the  streets  after  the  sewerage  operations,  the 
Author  advised  the  Council  to  allow  him  to  put  in  channels 
12  inches  wide  with  3 -inch  Staffordshire  bricks.  Previous  to 
this  there  were  no  channels  to  the  sides  of  the  road,  other  than 
those  formed  by  the  ordinary  macadam  formation. 

Footpaths. 

The  footpaths  in  the  principal  streets  are  paved  with  York 
stone  flags  with  granite  kerbs.  These  pavements  were  laid 
some  years  ago,  and  where  they  are  much  worn  and  need 
considerable  repairs,  the  Author  has  recommended  the  use  of 
Victoria  stone  slabs  or  granolithic  concrete  laid  in  situ,  and 
this  has  been  carried  out  to  the  extent  of  about  400  yards. 
The  cost  works  out  at  from  Ss.  to  4$,  per  superficial  yard.  In 
some  of  the  side  streets  concrete  pavements,  composed  of  five 
parts  pit  shingle  to  one  part  Portlanid  cement,  have  been  laid  at 
a  cost  of  2$,  3d,  per  superficial  yard.  During  the  last  two  years 
about  10,000  lineal  yards  of  footpaths,  varying  in  width  from 
3  to  12  feet,  in  the  outlying  parts  of  the  borough,  have  been 
laid  with  tar  paving  2^  inches  thick,  1}  inch  of  bottoming  and 
}  inch  of  topping.  Some  of  these  have  been  laid  with  limestone 
bottomings  and  toppings,  working  out  at  a  cost  of  about  2s.  per 
superficial  yard ;  others,  with  2  inches  tarred  flints  and  1  inch 
of  limestone  toppings,  at  about  1^.  6(2.  per*  superficial  yard. 
The  kerbing  used  for  these  paths  is  formed  with  Stafibrdshire 
blue  brick,  9, 12  and  16  inches  deep,  and  3  to  4  inches  wide  on 
top,  according  to  requirements. 

In.      in.  ff.    d. 

The   9  by  3  kerbt  ocwt  1    9  per  yard  ran  fixed. 
f»I2^3         „         24  „  „ 

mIS^S         „         36  „  „ 

„12„4         „         3  10  „  „ 

»flS„4         „         48  ^         rt 

The  channels  in  most  cases  have  been  put  in  with  blue 
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bricks  on  concrete  at  a  cost  of  Is.  7d.  for  channels  12  inches 
wide,  and  2s.  Id.  for  channels  15  inches  wide.  Some  of  this 
work  has  been  done  out  of  revenue,  but  the  larger  portion  out 
of  loan. 

pRiVATK  Street  Works. 

A  large  number  of  private  streets  have  been  made  up,  and 
are  now  being  taken  over  by  the  Corporation.  The  iSivate 
Street  Works  Act,  1892,  was  adopted  by  the  Council,  who  have 
borne  about  half  the  cost  of  making  up  the  streets,  and  in  ad- 
dition thereto  have  put  in  sewers  and  surface  water  drains. 
The  instructions  the  Author  received  from  the  Corporation  were 
to  prepare  a  specification,  and  have  the  streets  made  up  at  as 
low  a  first  cost  as  possible.  The  specification  adopted  for  a 
40-feet  street  was  generally  as  follows:  The  roadway  to  be 
levelled  and  all  inequalities  filled  up  with  hard  material,  a  layer 
of  brick  rubbish  or  other  hard  core  about  3  inches  thick,  filled  in 
with  binding,  and  well  rolled  with  a  10-ton  roller.  On  the  top  of 
this  a  layer  of  chalk,  and  finally  a  layer,  4  inches  thick,  of  local 
flint  stone,  thoroughly  well  rolled  and  consolidated.  Blue  brick 
kerbs  3  inches  thick,  9  or  12  inches  deep.  Channels  formed 
with  blue  bricks  15  inches  wide,  laid  on  concrete  and  bedded  in 
cement  Footpaths  filled  up  to  within  3  inches  of  the  finished 
level  with  dean  ^hard  suitable  material  and  well  rolled.  Then 
2  inches  of  tarred  flints,  and  1  inch  tarred  limestone  toppings. 
The  cost  of  a  street  made  up  thus  worked  out  at  about  8s.  6d. 
per  foot  lineaL  The  sewers  and  connections  were  laid  at  the 
expense  of  the  Corporation.  All  the  work  in  connection  with 
these  private  streets  was  carried  out  by  administration,  and 
proved  most  successful,  as  the  work  was  completed  at  nearly 
50  per  cent,  less  than  the  lowest  tender  received  for  the  job. 


Tree  Planting. 

Trees  have  been  planted  in  some  of  the  roads,  and  it  is  hoped 
they  will  in  the  near  future  be  extended  to  other  roads.  The 
trees  are  placed  about  25  yards  apart  About  a  cubic  yard  of 
soil  was  filled  in  with  each  tree  as  it  was  planted,  and  the  trees 
are  stayed  with  a  stiff  stake.  The  cost  of  the  trees,  planting, 
and  the  extra  kerb  around  them  in  the  footpath,  is  about 
Vis,  each. 

Q  2 
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In  addition  to  the  trees  in  the  streets,  two  dozen  oaks  were 
planted  on  the  Croft — a  large  open  space  to  the  north  of  the 
Town  Hall — last  year  in  commemoration  of  the  Coronation  of 
King  Edward  YIL  The  avenue  formed  by  these  trees  is  named 
King  Edward's  avenue. 

Stablbs  and  Depot. 

The  depot  has  been  enlarged  by  the  Author,  and  comprises 
stabling,  hay  and  com  stores,  sheds  for  the  housing  of  all  carts, 
water  vans,  and  other  vehicles,  steam-roller,  fire-engine,  and  all 
the  other  Corporation  utensils.    The  yard  is  used  as  a  depot  for 

various  materials. 

« 

Public  Bathino  Place. 

In  the  year  1894  &  public  bathing  place  was  opened  up  on 
the  river  Stour,  on  the  outskirts  of  the  town.  The  river  was 
dredged  and  a  large  area  of  water  fenced  in;  dressing-boxes 
were  erected,  a  promenade  constructed,  and  open  air  bathing 
facilities  afforded,  for  the  modest  sum  of  6002. 

The  Author  has  this  year  made  some  improvements,  and  the 
place  is  largely  patronised  by  the  public,  as  may  be  gathered 
firom  the  fact  that  it  is  nearly  self-supporting.  The  charge  to 
bathers  is  one  penny. 

Isolation  Hospital. 

There  is  an  isolation  hospital,  but  fortunately,  owing  to  the 
very  few  cases  of  infectious  diseases  in  the  Borough,  it  is  in  very 
little  request.  During  the  smallpox  scare  of  last  year  it  was 
suggested  to  build  a  larger  and  more  modem  isolation  hospital 
for  the  combined  districts  of  the  Borough  of  Sudbury,  Melford 
Bural  District  Council,  Glemsford  Urban  District  Council,  and 
Belchamp  Bural  District  Council;  but  beyond  the  selection  of  a 
site  nothing  has  yet  been  done. 

Town  Hall. 

The  Town  Hall  was  built  in  the  year  1828.  It  is  used  for 
Corporation  Committees  and  Councils,  Police  Court,  Assembly 
Boom,  County  Court,  Quarter  Sessions,  and  the  Borough  Sur- 
veyor's Offices  are  located  here. 

Digitized  by  LjOOQIC 


^  (ax  tsars'  mukicipal  work  at  suddurt.  229 

C!OLLECTION  AND  DISPOSAL  OF  HOUBE  BeFUSE. 

Befuse  Destructor* 

Until  within  the  past  two  or  three  years,  the  collection  and 
disposal  of  house  refuse  has  been  most  unsatisfactory.  The 
refuse  was  allowed  to  accumulate  in  the  back  yards  of  cottages, 
and  in  nearly  all  cases  fixed  ash  pits  were  provided,  holding  one, 
two,  three  or  more  cartloads  of  refuse.  When  these  were  full, 
they  at  times  became  very  offensive  and  were  a  very  serious 
menace  to  public  health.  As  a  first  step  in  the  way  of  reform, 
the  Coundl  undertook  the  collection  of  house  refuse  upon 
receiving  a  notification  from  owners  that  their  ash-pit  required 
emptying,  but  since  the  Author  has  held  office,  he  has  encouraged 
the  use  of  movable  ash  bins,  and  where  these  have  been  adopted 
a  .systematic  weekly  collection  is  in  vogue,  and  it  is  the  intention 
of  the  Health  Committee  to  extend  this  system. 

The  refuse  up  to  the  present  time  has  been  deposited  at  a 
refuse  tip  on  the  outskirts  of  the  town,  and  has  been  a  continual 
source  of  complaint 

By  combining  a  refuse  destructor  works  with  the  sewage 
jumping  station,  the  combustion  of  the  solid  refuse  waste  not 
only  jMTOvides  all  the  steam  power  necessary  for  pumping  the 
daily  volume  of  sewage,  but  in  addition  to  this,  the  residuimi  in 
the  form  of  vitreous  clinker  filling  material  is  provided  for  the 
bacteria  beds  at  the  disposal  works. 

Perhaps  nothing  is  more  interesting  in  modem  sanitation 
than  the  effective  way  in  which  one  class  of  civic  waste — the 
refuse — ^may  be  utilised  to  economically  treat  another  class  of 
civic  waste — ^the  sewage.  In  such  a  combination  not  only  is 
practical  efficiency  attained,  but  in  addition  to  this  we  reach  a 
high  utilitarian  and  economic  standard  in  the  absence  of  a  fuel 
bill  for  power  production,  the  combustion  of  the  refuse  readily 
providing  us  with  all  the  power  required. 

The  destructor  isof  Meldrum's  patent  r^nerative  front  feed 
type,  and  consists  of  two  2-grate  units,  each  unit  being  pro- 
vided with  a  Cornish  boiler  16  feet  by  5  feet  for  a  working 
pressure  of  125  lb.  (by  Davey  Paxman  and  Co.,  of  Colchester). 

A  r^nerator  for  heating  the  air  for  combustion  is  included 
with  each  unit,  which  fulfils  the  twofold  object  of  (1)  supplying 
air  for  combustion  heated  up  to  a  temperature  of  over  300^  F. ; 
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by  means  of  the  waste  gases,  and  (2)  in  securing  silent  working 
of  the  forced  draught  blowers. 

The  normal  daily  duty  of  the  destructor  will  be  to  incinerate 
about  five  tons  of  refuse,  but  its  capacity  is  such  that  as  much 
as  18  cwt  per  hour  can  be  destroyed  in  one  2-grate  unit. 
This  provides  not  only  for  the  future  growth  of  the  town,  but 
also  gives  that  useful  elasticity  which  is  desirable  to  allow  the 
rate  of  combustion  to  be  materially  increased,  as  may  be  neces- 
sary for  meeting  the  extra  pumping  requirements  whenever  an 
abnormal  flow  of  sewage  or  storm- water  may  be  experienced. 

The  destructor,  although  small  by  comparison  with  those  of 
laige  towns,  is  yet  complete  in  every  detaU. 

The  installation  is  an  object-lesson,  showing  how  useful  for 
purposes  of  power  production  is  such  a  small  quantity  as  five 
tons  of  refuse  per  diem.  As  far  as  the  Author  is  aware,  there 
is  not  another  town  of  the  same  size  where  a  refuse  destructor 
provides  power  for  pumping  sewage. 

Sewsraob  and  Sewaoe  Disposal. 

The  most  important  works  on  which  the  Author  has  been 
engaged  since  his  appointment  in  Sudbury,  are  the  main  drainage 
and  sewage  disposal  works,  which  are  now  approaching  com- 
pletion. 

In  consequence  of  numerous  complaints  having  been  made 
to  the  Local  Government  Board  with  regard  to  the  nuisance 
arising  from  watercourses  into  which  crude  sewage  was  dis- 
charged, and  because  of  the  intolerable  nuisance  created  by  the 
collection  of  the  excrement  pails,  of  which  there  were  over  500 
in  use  in  the  borough,  many  of  these  having  to  be  carried  when 
full  through  the  living  rooms  of  the  cottages  in  order  to  be 
emptied,  and  also  because  of  perhaps  the  greatest  nuisance  of 
all,  caused  by  the  emptying  of  the  large  foul  privy  middens  in 
the  centre  of  the  town,  the  Author  was  directed  shortly  after 
his  appointment  to  investigate  the  matter,  and  report  as  to  the 
most  economical  way  of  remedying  these  nuisances.  The  in- 
structions he  received  from  the  Committee  were  to  the  effect 
that  in  propounding  any  scheme  the  question  of  cost  should  be 
of  primary  importance.  It  was  at  first  decided  to  lay  new 
sewers  in  the  main  streets  only,  leaving  out  the  low-lying,  and 
properties  otherwise  difficult  to  drain.    This  scheme  was  how- 
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€ver  incomplete,  and  when  it  was  reported  upon  by  Mr.  J.  T. 
EayrSy  M.  Inst.  C.K  (whom  the  Council  consulted),  this  cheese- 
paring policy  was  abandoned.  Mr.  Eayrs,  however,  approved 
the  general  design  of  the  scheme  so  far  as  it  went^  and  after 
receiving  his  report,  the  Committee  gave  the  Author  directions 
to  prepare  a  complete  scheme  as  recommended.  Sewers  were 
to  be  laid  in  all  the  streets,  and  also  through  private  lands  and 
premises  where  necessary,  so  as  to  take  the  sewers  as  close  as 
possible  to  the  backs  of  premises  which  had  to  be  drained,  in 
order  to  minimise  the  expense  of  private  connections.  The 
Council  further  decided  to  put  in  connections  to  the  boundaries 
of  all  properties,  free  of  cost  to  the  owners.  This,  it  will 
be  readily  understood,  enormously  increased  the  cost  of  the 
scheme. 

In  addition  to  this,  however,  the  Council  decided  to  lay  the 
sewers  in  some  private  streets  that  were  being  laid  out,  and 
also  to  thoroughly  overhaul  the  existing  brick  sewers  which 
were  put  in  about  sixty  years  ago,  and  to  renovate  and  use  these 
wherever  practicable  for  carrying  off  storm-water.  Where  these 
old  sewers  were  found  to  be  in  such  a  dilapidated  condition  as 
to  be  beyond  repair,  the  Author  recommended  the  construction 
of  a  new  sewer  for  this  purpose.  Such  is  the  general  outline  of 
the  scheme. 

System  of  Sewerage. 

The  Author  deemed  it  advisable  to  adopt  what  is  known  as 
the  partial  separate  system,  and  lay  two  sets  of  sewers  through- 
out, one  being  for  sewage,  and  the  other  for  rainwater  from 
streets,  front  roofs  and  open  spaces.  It  was  found  that  several 
miles  of  the  old  sewers  could  be  utilised  for  carrying  off  storm 
and  surface  water,  so  that  the  total  length  of  new  sewers 
required  for  tins  purpose  was  about  four  miles,  whereas  the  total 
length  of  new  foul  water  sewers  and  connections  is  about  twenty 
miles.  The  new  storm-water  sewers  vary  in  diameter  from 
thirty  inches  to  six  inches,  and  the  foul  water  sewers  from 
eighteen  inches  to  six  inches. 

The  outfall  was  selected  at  a  point  S.W.  of  the  town,  and 
from  this  two  intercepting  sewers  were  laid,  one  running  from 
S.  W.  to  K  and  the  other  from  S.  W.  to  E.  These  two  main  inter- 
cepting sewers  and  also  the  main  sewer  in  the  district  of 
Ballington  (which  part  of  the  borough  is  in  Essex)  were  Udd  in 
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waterlogged  ground^  the  subsoil  being  gravel  and  sand,  the  watet 
rising  to  within  about  3  feet  of  the  surface.  Under  these 
circumstances  it  was  deemed  advisable  to  use  iron  pipes  in  the 
worst  places ;  in  less  treacherous  ground,  Hassall's  patent  double 
lined  jointed  pipes,  and  Ames  Crost^  patent  double  seal  jointed 
pipes  were  used,  and  have  given  entire  satisfiustion.  All  the 
sewers  were  tested  to  a  six  feet  head  of  water  at  the  highest  end, 
no  line  of  sewer  being  passed  until  it  had  sustained  this  test, 
and  the  water  was  kept  in  the  pipes  until  the  trench  was 
partially  filled  in,  so  that  no  displacement  should  occur  and 
pass  unnoticed  during  the  ramming  of  the  soiL 

The  sewers  generally  are  laid  at  good  gradients,  and  in  nearly 
all  cases  have  self-deansing  velocities.  Flushing  man-holes  are 
provided  at  the  dead  ends  of  all  sewers,  and  where  a  grade  is 
rather  flat,  automatic  flushing  tanks  are  provided.  Where  new 
storm-water  sewers  were  required,  they  were  laid  in  the  same 
trench  as  the  foul  water  sewer,  but  at  different  levels  on 
benchings. 

The  Great  Eastern  main  line  was  crossed  once,  and  goods 
sidings  six  times.  At  one  place,  where  the  siding  passed 
through  a  tunnel  under  the  public  highway,  it  was  found 
necessary  to  carry  the  sewer  beneath  the  line  by  using  a  speci- 
ally designed  iron  inverted  syphon.  This  syphon,  which  is  about 
20  yards  long  and  5  inches  diameter,  connected  a  7-inch  sewer 
laid  at  a  gradient  of  1  in  200  to  a  9-inch  sewer  laid  at  a  gradient 
of  1  in  250.  At  the  end  of  the  7-inch  sewer  an  automatic 
flushing  tank  of  1000  gallons  capacity  is  provided. 

Kothing  farther  calls  for  particular  comment  as  regards  the 
construction  of  the  sewers.  The  drawings  exhibited  on  the; 
walls  will  explain  the  general  features  of  the  scheme. 


CoLLECTiNo  Tanks. 

The  collecting  tanks  were  constructed  in  waterlogged  and 
unstable  ground,  and  great  difficulty  was  experienced  owing  to 
the  enormous  quantity  of  water  met  with.  The  weUs  in  the 
district  for  miles  around  were  drained,  and  during  a  period  of 
six  months  a  quantity  of  not  less  than  60,000  gallons  of  water 
per  hour  was  raised  from  the  contractor's  sump.  The  walls  and 
floor  of  the  collecting  tanks  are  constructed  of  concrete,  com- 
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posed  of  one  part  of  PorUand  cement,  four  of  fine  shingle  and 
one  of  sand.  The  walls  are  6  feet  thick  at  the  bottom  and  3  feet 
at  the  top.  The  floor,  which  is  4  feet  thick,  is  lined  with  9  inches 
of  blue  brickwork  set  in  cement  mortar,  and  is  constructed  in 
the  form  of  an  inverted  arch.  A  layer  of  expanded  metal  is 
embedded  in  the  centre  of  the  concrete,  and  a  collar  joint  1  inch 
thick  of  neat  Portland  cement  is  formed  between  the  concrete 
and  brick  lining. 

The  outside  waUs  are  also  lined  with  9  inches  of  blue  brick- 
work, while  the  partition  walls,  which  are  3  feet  thick  at  the 
bottom  battering  to  2  feet  at  tiie  top,  are  built  entirely  with 
blue  brickwork,  the  whole  set  in  cement  mortar. 

It  was  anticipated  that  some  difficulty  would  be  experienced 
in  making  the  tanks  watertight ;  but  at  the  present  time  they 
are  absolutely  so.  The  sewage,  on  reaching  the  collecting  tanks, 
wiU  pass  through  a  screening  chamber,  where  a  specially  de- 
signed screen  is  fixed,  and  the  solids  taken  from  this  screen  will 
be  burned  in  the  refuse-destructor.  The  storage  capacity  of  the 
tanks  is  about  50,000  gallons,  or  more  than  the  average  estimated 
diy-weather  night  flow  of  ten  hours. 


BuiLDmGS. 

The  buildings  are  constructed  of  local  made  red  and  white 
bricks.  The  engine-room  is  27  feet  by  20  feet,  office  11  feet  by 
9  feet  3  inches,  stores  16  feet  9  inches  by  9  feet  3  inches,  boiler 
and  destructor  house  60  feet  by  27  feet. 

The  whole  of  the  outside  work  is  faced  with  red  bricks,  with 
white  Suffolk  brick  dressings.  The  inside  throughout  is  of  best 
white  Suffolk  facings,  with  glazed  brick  dado  in  the  engine 
room  and  office.  The  engine-room,  stores  and  office  floors  are 
constructed  of  cement  concrete  12  inches  thick,  carried  on  rolled 
steel  joists,  and  strengthened  with  a  layer  of  expanded  metal, 
which  is  placed  in  the  centre  of  the  concrete  floor.  The  surface 
of  floors  in  the  engine-room  and  office  is  finished  with  marble 
mosaic,  whilst  that  of  the  stores  is  finished  with  2  inches  of 
granolithic.  The  floor  of  the  boiler  and  destructor  house,  lavatory, 
etc.,is  constructed  with  10  inches  of  cement  concrete,  and  finished 
with  2  inches  of  granolithic. 
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Chimniet  Shaft. 

The  chimney  shaft,  which  is  eighty  feet  high,  and  five  feet 
internal  diameter  at  the  top,  is  built  of  Goton  Park  Leicester- 
shire bricks  upon  a  foundation  of  cement  concrete  18  feet  by 
18  feet  by  5  feet  thick.  The  stack  is  lined  with  fire-bricks  which 
form  an  independent  shaft  to  a  height  of  sixty  feet ;  the  annular 
space  of  three  inches  between  the  outer  and  inner  lining  is 
being  used  as  a  ventilator  for  the  collecting  tanks.  Two 
15-inch  pipes  are  laid  as  air-conduits  from  the  top  of  the 
collecting  tanks,  immediately  under  the  engine  room  floor,  to  the 
stack,  and  the  rarefied  air  in  the  stack  is  expected  to  create  a 
draught  and  induce  a  current  of  air  to  enter  the  tanks  at  the 
open  end  and  travel  through  the  conduits  into  the  chimney 
cavity,  where  it  will  be  rendered  innocuous  and  be  discharged 
from  the  top  of  the  stack. 

PUMPINO  MaCHINXRT. 

The  pumping  machinery  consists  of  two  pumps  of  the  Wor- 
thington  triple-expansion  direct  acting  type,  with  attached  jet 
condensers,  made  by  the  Worthington  Company,  each  having — 

Two  bigh-preasure  steam  oylinden,  eadh   5^  in.  in  diameter. 

„   intennediate  n  ft  8        „         „ 

„   low-preBBQie  „  „  14        „         „ 

„  donble-aoting  water  plnngen,  each  12        „         „ 

AU  of  10  in.  stroke. 

Each  of  these  pumps  takes  its  suction  from  the  main  sump 
through  its  own  independent  pipe,  and  discharges  in  the  main 
delivery  to  a  point  40  feet  above  the  pump  room  floor.  Each 
pump  when  operating  at  its  normal  speed,  is  capable  of  deliver- 
ing 600  gallons  per  minute,  but  in  case  of  emergency  can  pump 
800  gallons  per  minute. 

It  is  intended  to  have  one  pump  to  act  as  a  stand-by,  so  that 
in  the  event  of  any  unforeseen  accident  occurriag,  the  town  would 
not  be  crippled  for  want  of  sufficient  capacity. 

Skwagb  Disposal  Wokks. 

The  sewage  disposal  works  are  designed  on  what  is  known  as 
the  septic  tank  and  double  contact  system.    The  works  are  situ- 
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ate  on  sloping  land  9  acres  in  extent,  albout  half-a-mile  from 
the  pumping  station.  The  rising  main,  of  cast  iron  and  11  inches 
in  diameter,  is  laid  at  such  a  gradient,  and  is  provided  with 
sluices  so  that  it  can  be  completely  emptied  at  any  time.  This 
rising  main  terminates  with  a  3-feet  bell-mouthed  outlet,  and 
the  sewage  discharges  over  the  lip  of  the  bell-mouth  into  a 
shallow  chamber  designed  to  minimise  splashing. 

From  this  inlet-chamber  the  sewage  flows  through  two 
specially  trapped  inlets  into  duplicate  grit  chambers,  where  sand 
and  other  heavy  mineral  matters  and  detritus  will  settle.  The 
water  level  in  these  chambers  is  retained  by  means  of  weirs 
which  form  the  inlets  to  the  biological  tanks.  The  water  level 
in  the  biological  tanks  is  also  determined  by  means  of  weirs 
3  inches  below  the  inlet  weirs.  The  copings  of  these  weirs 
are  so  designed  as  to  prevent  the  lodgment  of  any  solids  on 
them.  The  tanks  are  built  in  duplicate,  each  being  45 
feet  long,  20  feet  wide  and  7  feet  deep,  having  a  storage 
capacity  of  40,000  gallons,  or  80,000  in  the  two ;  tMs  is  more 
than  half  the  estimated  diy-weather  flow  for  twenty-four  hours. 
The  floors  of  the  tanks  slope  to  a  point  midway  between  the 
two,  where  a  small  sump  is  constructed  from  which  pipes, 
governed  by  sluices,  lead  to  a  manhole  adjoining  the  gsit 
chambers.  From  this  manhole  a  9-inch  pipe  is  laid  to  a 
point  at  a  lower  level  in  the  field  where  a  mud  lagoon  is  formed. 
Into  this  lagoon  all  the  mineral  and  other  matter  incapable  of 
being  liquefied  which  accumulates  in  the  tanks  and  grit  chambers, 
can  be  discharged  and  dealt  with  by  trenching  and  digging  in  or 
otherwise. 

From  the  biological  tanks,  the  liquefied  sewage  passes  over 
the  outlet  weirs  into  a  feed  channel,  and  is  conveyed  on  to  the 
"  coarse  *'  beds  by  means  of  Adams'  patent  timed  feed  inlet 
syphons.  The  sewage  is  so  distributed,  by  means  of  wooden 
troughs,  that  each  part  of  the  bed  will  be  filled  at  the  same 
time.  After  a  sufficient  contact  in  the  "  coarse  "  bed  the  first 
filtrate  is  discharged,  through  Adams'  patent  automatic  timed 
discharge  syphons,  on  to  the  "  fine  "  bed,  the  filtrate  being  dis- 
tributed as  in  the  case  of  the  "  coarse "  bed,  and  after  proper 
contact  the  final  filtrate  is  discharged,  by  means  of  a  second  and 
similar  discharge  syphon,  into  the  effluent  channeL  This  effluent 
channel,  which  is  constructed  in  cement  concrete  surmounted  by 
blue  brick  copings,  is  so  designed  that  in  the  event  of  the  final 
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filtrate  toot  being  sufficiently  pure  to  discharge  direct  into  the 
watercourse  and  thence  to  the  river,  it  can  by  an  arrangement 
of  sluices  be  distributed  over  any  portion  of  the  land  for 
further  treatment.  In  the  original  scheme,  the  Author  made 
provision  for  conveying  the  effluent  from  the  land  to  the  river 
and  discharging  it  into  deep  water,  but  the  Local  Government 
Board  thought  that  after  treatment  upon  land  this  was  unneces- 
sary, and  suggested  that  the  effluent  should  be  discharged  into 
the  nearest  watercourse,  although  it  is  a  very  sluggish  one,  in 
fact  practically  dead  leveL  Provision  has  been  made  for  dealing 
with  the  storm-water,  beyond  three  times  the  dry-weather  flow 
of  sewage.  A  storm-water  filter  167  feet  long  by  77  feet  wide 
by  3  feet  3  inches  deep — area  13,000  superficial  feet — ^has 
been  constructed.  The  storm-water  is  conveyed  on  to  this  bed 
by  means  of  a  concrete  channel  direct  from  the  chamber  at  the 
end  of  the  rising  main,  and  does  not  pass  through  the  biological 
tanks,  and  is  distributed  over  the  surface  of  the  filter  by-  means 
of  wooden  troughs,  as  in  the  other  filter  beds.  The  walls  of  the 
biological  tanks  and  the  twelve  bacteria  beds,  are  built  with  blue 
Staffordshire  bricks  set  in  cement  mortar  and  surmounted  with 
bull-nosed  coping  of  the  same  material  The  floors  are  con- 
structed with  12  inches  of  cement  concrete  and  floated  with 
1  inch  of  cement  mortar.  They  are  all  laid  with  a  fall  towards 
the  outlet,  and  in  addition  thereto  inverted  channel  pipes  are 
laid  on  the  bottom  and  covered  with  coarser  material  than  the 
bulk  in  each  bed,  so  as  to  facilitate  the  efficient  draining  of  the 
beds.  The  bottom  of  the  storm  water  filter  is  formed  by  merely 
excavating  the  soil  to  its  proper  depth  and  slope,  and  the  soil 
so  excavated  was  placed  at  the  side  to  form  an  embankment,  the 
filling  to  filter  being  put  on  the  natural  formation.  The  sides 
are  covered  with  6  inches  of  cement  concrete,  and  open  jointed 
drains  are  placed  at  the  bottom  of  the  filter,  by  which  means 
the  effluent  can  be  drained  off  and  discharged  into  the  effluent 
carrier,  as  before  described.  The  biological  tanks  are  covered 
with  g^vanised  iron  sheeting,  to  shield  the  surface  of  the  sewage 
from  the  wind,  and  so  maintain  quiescence  in  the  tanks. 

The  selection  of  filtering  material  for  the  bacteria  beds  has 
necessitated  a  considerable  amount  of  thought.  Washed  vitreous 
clinker  would  have  cost  about  1/.  per  cubic  yard  delivered  on 
the  site.  This,  as  far  as  the  Corporation  of  Sudbury  is  concerned, 
is  a  prohibitive  price.    Washed  flint  stone  can  be  obtained  and 
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delivered  on  the  site  at  a  cost  of  Bs.  per  cubic  yard,  and  the 
Author  decided  to  use  this  as  an  experiment  It  is  proposed  to 
work  only  three  sets  of  beds  at  present,  as  these  will  be  amply 
sufficient  to  treat  the  quantity  of  sewage  that  may  reasonably 
be  expected  to  reach  the  outfall  for  some  time  to  come,  as  the 
scheme  provides  for  an  increase  of  60  per  cent,  beyond  the 
present  population.  Meantime  the  clinker  residue  firom  the 
destructor  and  also  from  the  waterworks,  will  be  accumulating 
at  the  rate  of  about  eight  or  ten  tons  per  week,  and  can  be 
utilised  for  filling  the  remainder  of  the  beds. 

The  total  cost  of  the  works  when  fully  completed  will  be 
under  30,0002. ;  the  approximate  amounts  for  the  various  parts 
of  the  work  being  as  follows : — 

Fool  water  sewera 10,500 

Surfooe  water  sewers      4,000 

CoUeoting  tanks      1,800 

Befose  destmotor  and  proportion  of  buildings    ..     ..  2,800 

Pomping  maolunery  and  proportion  of  boildings      ..  2,600 

Chimney  staok 600 

Bisingmain      1,000 

Sewage  disposal  works,  oomprising  biological  tanks, 
bacteria  beds,  storm-water  filter,  nnder-drainage, 

carriers,  etc.        8,600 

26,900 
Land  (abont  half-an-aore),  site  of  collecting  tanks  and 

pumping  station 450 

Bite  (about  9  acres)  for  disposal  works 600 

Wayleayes,  easonents  and  compensatioii  for  surface 

damage,eto.       1,000 

Bngineering  and  miscellaneous  expenses 800 

£29,750 


The  Author  would  like  to  express  his  indebtedness  to  Mr.  J« 
T.  Eayrs,  M.Inst  C.E.,  who  as  consulting  engineer  has  rendered 
every  assistance  possible,  and  who  has  been  most  kind  in  manj 
ways. 

Thanks  are  also  due  to  the  Borough  Engineer's  staff  present 
and  past  for  the  loyal  way  in  which  they  have  helped  the  Author, 
especially  Messrs.  Ernest  R  W.  Butt  and  J.  Draper,  both  of 
whom  have  rendered  signal  service* 
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DISCUSSION. 

The  Presidekt:  I  am  sure  we  are  very  much  obliged  to 
the  Author  for  putting  together  such  a  very  interesting  col- 
lection of  fieu^ts.  A  great  deal  of  the  work  we  shall  understand 
better  when  we  have  had  an  opportunity  of  going  round  and 
seeing  it  for  ourselves.  I  beg  to  propose  a  vote  of  thanks  to 
Mr.  Hayward  for  his  paper.  Mr.  Hayward  refers  to  the  earth- 
quake which  took  place  in  1884.  I  should  like  to  know  whether 
the  other  water  supplies  in  the  neighbourhood  were  afifected  in 
the  same  way  as  at  Sudbury — ^whether  the  disturbance  was 
widespread  or  local.  Mention  is  made  in  the  paper  of  an  average 
of  25  gallons  per  head  per  day  being  sent  down  firom  the  reser- 
voir into  the  town.  This  does  not  strike  one  as  being  an  abnor- 
mally large  quantity,  but  I  take  it,  from  the  remarks  in  the  paper, 
that  when  this  distribution  was  made  there  were  very  few 
water-closets  in  use.  With  regard  to  the  large  leakages  which 
had  to  be  coped  with,  do  I  understand  that  you  have  been  able 
to  save  a  waste  of  4000  gallons  per  hour?  That,  with  a  total 
consumption  of  175,000  gallons  a  day  would  work  out  at  a  little 
more  than  half  the  consumption  of  water.  The  cost  of  gas  for 
public  lighting  and  to  private  consumers,  strikes  me  as  being 
very  high.  But  I  suppose  there  are  circumstances  which  I  can- 
not appreciate,  because  living  in  the  centre  of  a  colliery  district 
we  get  our  gas  considerably  cheaper — ^for  less  than  half  the  price 
paid  in  Sudbury  by  the  private  consumer.  I  agree  with  Mr. 
Hayward  as  to  the  provision  of  channels  for  macadamised  roads. 
I  regard  no  road  as  properly  made  up  unless  it  is  provided  with 
a  proper  channeL  As  to  private  street  works,  the  Council  of 
course  know  what  they  are  about,  but  I  think  tbej  have  acted 
very  liberally  towards  the  people  who  are  responsible  for  making 
up  the  private  streets  in  paying  one-half  the  cost.  Piobably  the 
Council  considered  that  it  would  be  to  the  advantage  of  the 
borough  to  have  the  streets  made  up  and  put  in  proper  order,  and 
that  no  doubt  is  the  reason  of  their  liberality.  I  shall  be  con- 
siderably interested  in  seeing  the  destructor,  the  heat  of  which  is 
to  be  utilised  for  pumping  the  sewage.  It  is  a  thing  which  has 
been  done  in  one  or  two  other  towns,  and  the  heat  is  also  used  in 
some  places  in  connection  with  the  electric  light  works.    As  to 
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the  waterlogged  ground,  I  take  it  that  the  remark  in  the  paper 
does  not  apply  to  the  whole  of  the  main  sewers,  but  to  a  certain 
portion  of  the  work.  Is  this  subsoil  of  sand  and  gravel  some- 
where about  the  level  of  the  river  and  does  t&e  water  filter  there- 
from ?  In  reference  to  the  syphon  under  the  railway,  I  would 
like  to  ask  the  amount  of  drop,  and  whether  there  is  any  means 
of  cleaning  out  the  syphon  ?  I  think  Mr.  Hayward  has  omitted 
to  mention  the  size  of  the  collecting  tanks. 

Mr.  J.  T.  Eatbs  :  It  is  mentioned  on  page  233. 

The  Pbesident  :  That  is  the  storage  capacity,  not  the  dimen- 
sions. Then  about  the  storm  water.  Is  any  storm  water  pumped 
or  does  it  flow  by  gravitation,  and  are  there  any  overflows  pro- 
vided in  case  the  sewers  become  surcharged  ? 

Mr.  J.  T.  Eatbs  :  I  should  like  the  opportunity  of  seconding 
the  vote  of  thanks  which  you  have  proposed  to  Mr.  Hayward 
for  his  most  interesting  paper.  There  are  certain  points  which 
have  been  set  out  by  Mr.  Hayward  which  are  of  peculiar 
interest  to  many  of  the  Members.  Of  course,  in  an  Association 
which  numbers  over  one  thousand,  all  the  Members  cannot  be 
surveyors  of  large  cities  and  towns  like  our  President  and  others 
I  see  around  me.  Therefore  the  case  of  Sudbury  is  peculiarly 
adapted  to  Members  who  are  surveyors  of  towns  of  from  say 
2000  to  30,000  inhabitants,  because  the  works  carried  out  will 
be  specially  instructive  to  them.  I  will  commence  with  the 
statistical  information.  Mr.  Hayward  says,  ^'  the  rateable  value 
is  low,  and  that  is  where  any  expenditure  is  most  keenly  felt." 
I  rather  take  exception  to  that  statement;  as  though  it  is 
correct,  the  effect  of  it  as  stated  does  not  follow.  I  think 
Sudbury  is  to  be  congratulated  on  having  a  low  assessable  value, 
because  it  is  probably  saving  large  payments  to  the  county 
from  tiiis  cause.  If  the  county  is  assessed  at  a  higher  level 
than  tiiey  are  they  escape  some  of  the  duties  which  they  owe  to 
the  county  by  reason  of  their  low  assessable  value.  Kow  it 
makes  no  real  difierence  whatever  to  Sudbury  in  regard  to  their 
own  municipal  works  whether  the  rates  are  high  or  low,  pro- 
vided the  local  assessments  are  on  a  uniform  basis.  If  you 
have  to  spend  30,000/.,  the  payments  of  interest  and  principal  on 
that  amount  will  be  a  fixed  sum.  If  you  have  a  high  assessable 
value  the  rate  wiU  be  lower;  if  you  have  a  low  assessable 
value  the  rate  will  be  higher.  Therefore  it  makes  no  difiGarence 
whatever  to  the  ratepayers  of  Sudbury,  except   that  by  a 
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low  assessment  in  relation  to  the  county,  they  escape  county 
liabilities  which  they  would  otherwise  have  to  pay.    With 
regard  to  the  works  of  water  supply,  the  Members  will  notice 
that  the  lo6ui  for  the  waterworks  is  practically  all  paid  off,  and 
therefore  the  water  supply  in  future  will  be  all  profit  to  the 
Corporation.    I  think  that  is  a  very  satisfactory  state  of  things. 
I  also  was  very  much  struck  by  the  falling  off  in  the  water 
supply  owing  to  the  earthquake.    It  is  the  first  instance  I  have 
met  with  in  which  that  reason  has  been  given  for  a  deficiency 
in  the  supply,  and  one  would  like  to  know  more  as  to  the  effect 
on  neighbouring  weUs  and  neighbouring  supplies,  especially 
Colchester,  which  I  think  suffered  more  than  any  ol^er  town  in 
the  district.    A  consimiption  of  25  gallons  of  water  per  head, 
though  commonly  put  down  as  a  figure  of  supply,  is,  I  consider, 
really  a  very  high  consumption  for  domestic  purposes.    In 
Sudbury  they  have  practically  no  water-closets  or  baths,  and 
therefore  26  gallons  per  head  is  a  very  large  amount.    Of  course 
they  would  want  more  water  when  they  get  all  the  water- 
closets  at  work  under  the  new  system  of  sanitation.    I  think 
Mr.  Hayward  is  to  be  congratiQated  that  by  detecting  and 
checking  waste  with  the  Deacon  water  meter  he  was  able  to 
reduce  the  consumption  by  one-half.    That  is  another  interest- 
ing fact  which  Members  might  make  a  note  of.    There  is  no 
deficiency  in   the  supply;    the   people  use  what  water  they 
like,  it  is  under  constant  pressure ;  and  12  gallons  per  head, 
as  found  by  recording  meters,  seems  to  be  sufficient,    I  know 
a  place  where  they  only  have  8  gallons,  and  it  is  quite  enough. 
The  Members  will  also  notice  that  the  water  department  does 
not  charge  any  of  the  other  departments  for  the  supply  for 
street  watering,  for  flushing  and  other  purposes.    In  most  places 
they  have  a  debtor  and  creditor  account,  so  that  they  know 
exactly  what  is  the  income  &om  the  water  supply.    As  to  the 
springs  of  water  tapped  near  the  sewage  pumping  station,  I 
think  the  Corporation  should  not  take  a  supply  of  water  &om 
such  a  point  without  very  grave  and  careful  consideration.    I 
think  tiie  Coimty  Council  are  very  badly  advised    in  not 
declaiing  ^'main  roads,"  and  pajdng  for   maintaining  them. 
Ho  doubt  before  very  long  legislation  will  take  place  which  will 
consolidate  the  present  law  as  to  main  roads.    When  that 
comes  about,  West  Suffolk  may  be  in  the  unfortunate  position 
of  not  having  any  main  roads,  and  may  consequently  receive 
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no  Oovemment  grants,  should  any  be  made.  With  regard  to 
prirate  street  works,  it  i3  quite  a  new  feature  to  me  to  find 
that  the  Corporation  have  paid  half  the  cost  of  making  up 
streets.  I  have  never  heard  of  such  a  case  in  this  country,  and 
there  must  have  been  some  influence  of  which  I  am  not  aware 
which  brought  it  about.  It  may  have  been  the  desire  of  the 
Corporation  to  see  all  these  streets  well  made  up ;  but  we  know 
members  of  corporations  are  subject  to  influences  at  times  to 
which  surveyors  are  not.  I  would  like  to  answer  the  President's 
question  as  to  the  syphon  under  the  railway  siding.  It  is  a 
very  short  and  simple  one ;  the  hydraulic  grade  would  be  1  in 
18  to  1  in  24,  and  giving  a  self-cleansing  velocity;  and  if 
cleansing  is  required,  a  man  may  go  down  the  manhole  and  put 
a  rod  through  from  end  to  end ;  while  there  is  also  an  arrange- 
ment made  for  a  lOOO-gallon  flush  at  the  upper  end  of  sewer. 
With  regard  to  the  collecting  tanks  at  pumping  station,  the 
ground  water  level  is  about  14  feet  above  the  level  of  the  tanks, 
and  18  feet  above  t&e  foundation.  That  shows  the  enormous 
pressure  these  tanks  have  to  bear  in  order  to  prevent  the  ground 
water  lifting  the  tanks,  or  leaking  through  the  bottom  of  them. 
Without  taking  into  account  any  Motion  which  might  arise, 
there  would  be  800  to  1000  lb.  of  pressure  per  supei^cial  foot 
of  surface.  There  were  difiQculties  in  making  them  watertight. 
The  water  did  leak  through  the  bottom  at  the  partition  wall  of 
the  tank,  getting  through  the  concrete  and  between  t&e  blue- 
brick  lining  and  concrete  wall,  causing  the  lining  to  bulge.^ 
That  has  been  remedied,  the  partition  wall  now  being  of  blue- 
brickwork  entirely,  and  the  tank  now,  I  am  informed,  is 
absolutely  watertight.  Those  are  some  of  the  little  difiSculties 
which  arise,  and  inevitably  arise  in  works  constructed  in  water- 
logged ground.  The  pipes  used  in  the  cast-iron  rising  main,  I 
should  like  to  inform  the  Members,  were  made  in  France  and 
not  "in  Germany."  I  saw  the  pipes  before  they  were  laid. 
They  appeared  of  good  quaUty,  and  were  delivered  here  cheaper 
than  any  English  maker  could  deliver  them.  I  think  it  is  to 
be  deplored  that  English  cast-iron  pipe  manufacturers  cannot 
compete  successfully  with  their  foreign  rivals.  These  French 
pipes  are  a  little  longer  than  English  pipes,  being  made  on 
metrical  lines,  and  no  doubt  contractors  will  appreciate  that 
point  as  fewer  joints  are  required.  Members  wUl  notice  that 
tiie  cost  of  the  sewers  is  extremely  reasonable.    I  had  no  idea 
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that  the  cost  of  the  foul  water  sewer  would  come  out  so  reason- 
able as  600/.  per  mile,  including  the  cast-iron  rising  main. 
Those  who  understand  the  cost  of  sewers  will  admit  that  is 
very  low.  The  surface-water  sewers  come  out  at  1000/.  per 
mile.  There  is  one  other  point  I  should  mention,  and  that  is 
with  regard  to  sewer  easements.  There  are  a  great  number,  a 
great  deal  of  private  ground  being  passed  through.  Those 
easements,  I  consider,  were  obtained  on  exceedingly  reasonable 
terms.  Mr.  Hayward  wsts  fortunate  enough  to  persuade  the 
owners  of  property  in  over  96  per  cent,  of  the  cases  to  accept 
his  terms,  1^.  per  lineal  yard  for  sewer  easements,  10a.  for 
manholes,  and  5^.  for  lampholes.  I  think  the  Corporation  are 
to  be  congratulated  upon  Mr.  Hayward  having  obtained  such 
terms  for  them. 

Mr.  W.  Weaver  :  I  wish  first  of  all  to  support  your  resolu- 
tion for  a  vote  of  thanks  to  the  Author  for  the  preparation  of  a 
very  well  thought  out  and  complete  paper.  The  first  thing 
that  strikes  me  in  this  paper  is  the  financiBLl  difficulty  that  the 
engineer  in  a  district  of  this  kind  must  work  under.  Looking 
at  the  amount  of  the  loans  in  proportion  to  rateable  value,  I  am 
not  at  all  surprised  ithat  the  Local  Government  Board  will  not 
allow  more  money  to  be  borrowed.  The  paper  does  not  say  what 
the  rate  in  the  pound  is,  but  I  should  say  it  would  be  pretty 
considerable — someone  says  it  is  over  10s.  in  the  poimd.  With 
regard  to  the  public  lighting,  it  seems  to  me  tiiat  the  town 
authorities  are  paying  most  exorbitantly  for  lighting  the  streets. 
21.  per  annum  is  charged  for  1200  hours  burning,  that  is  some* 
tiling  hke  3}  hours  per  night,  so  I  suppose  the  lamps  are  ex- 
tinguished early. 

A  Member  of  the  Council:  They  are  not  lighted  in 
summer. 

Mr.  Weaver:  It  is  a  most  exorbitant  sum  to  pay.  I 
would  suggest  to  the  municipal  authorities  that  they  should  put 
down  a  few  meters  and  go  in  for  the  average  meter  system, 
which,  in  conjunction  with  incandescent  burners,  would  effect  a 
considerable  saving.  It  appears  to  me  the  town  are  paying  very 
deaily  for  their  road  metalling.  I  am  paying  in  Kensington 
only  lis.  a  ton  for  Leicester  granite,  and  Sudbury  ought  to  get 
it  cheaper  tbcm  that  I  would  suggest  that  if  Mr.  Hayward 
cannot  find  an  outlet  for  the  whole  of  the  clinker  firom  the 
destructor  in  the  bacteria  tanks,  possibly  be  might  be  able  to 

Digitized  by  VjOOQIC 


DISCUSSION.  243 

pave  his  streets  at  a  very  cheap  rate  by  pressing  the  dinker  into 
blocks,  mixed  with  a  little  Trinidad  asphalt.  I  find  they  stand 
very  well  in  places  of  this  kind  where  there  is  little  traffic.  The 
town  would  then  get  the  streets  paved  with  the  refuse  of  the  dust- 
bins at  a  very  cheap  rate. 

Mr.  E.  BucKHAM :  As  to  the  foothpaths,  I  notice  that  Victoria 
stone  slabs  are  used.  I  have  had  some  little  experience  both  in 
laying  and  making  concrete  pavement,  both  in  situ  and  in 
blocks.  In  fact,  I  have  been  engaged,  more  or  less,  in  doing 
such  work  for  twenty-five  years.  Of  course  the  circumstances 
vary  in  different  towns ;  but  my  experience  is  that  it  is  a  great 
mistake  to  lay  concrete  in  situ.  For  instance  take  Ipswich,  the 
town  which  I  represent.  We  are  at  the  present  time  breaking  up 
all  our  roads  for  tramways,  and  the  footpaths  for  cables  to  carry 
the  current.  Several  beautiful  concrete  paths  which  were  laid  in 
situ  have  been  ruthlessly  broken  up  the  middle  by  the  con- 
tractors for  the  cables.  Of  course  they  can  be  repaired,  but 
they  will  never  have  the  same  appearance  as  when  first  laid 
down.  If  those  paths  had  been  laid  in  blocks  we  could  have 
taken  up  the  blocks  and  relaid  them,  replacing  those  blocks 
which  were  broken,  and  a  week  or  two  afterwards  you  would 
never  have  known  that  the  path  had  been  taken  up  for  any 
purpose  at  all.  I  am  very  pleased  to  see  you  are  taking  the 
lead  in  one  thing — that  is  the  possession  of  a  modem  destructor. 
I  think  you  have  chosen  wisely  in  putting  down  a  Meldrum 
destructor.  I  have  for  several  years  past — at  the  request  of  my 
health  committee — given  a  good  deal  of  attention  to  refuse 
destructors,  and  though  it  is  difficult  to  say  without  positive 
experience,  yet  I  have  felt  that  Meldrum's  is  one  of  the  best. 
I  am  also  pleased  to  see  you  have  decided  to  utilise  the  power 
produced  firom  the  burning  of  the  refuse  for  pumping  the  sewage. 
At  Ipswich  we  are  associating  the  destructor  with  the  electric 
light  works,  and  the  surplus  heat  will  be  utilised  for  generating 
steam  for  electric  light  purposes.  As  to  the  drainage  system 
adopted,  perhaps  Mr.  Hayward  will  give  some  little  explanation 
in  his  reply  to  the  discussion.  He  states  that  the  drainage  is 
carried  out  on  the  partial  separate  system.  Personally  I  am 
not  an  advocate  for  the  separate  system  of  drainage,  unless  it  is 
in  cases  where  you  have  to  pump  the  sewage.  In  the  two  flat 
districts  at  Ipswich,  with  a  population  of  about  10,000,  we  lift 
our  sewage  by  the  Shone  system,  and  there  it  is  important  to 
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separate  the  storm  and  surface  water  from  the  sewagse ;  but  in 
ordinary  cases  I  do  not  see  that  there  is  much  advantage  in 
laying  down  two  systems  of  drains.  It  complicates  your  system 
and  adds  to  the  number  of  pipes  in  your  streets,  and  we  have 
enough  pipes  in  our  streets  without  having  two  separate  systems 
of  drainage.  You  can  in  nearly  all  towns  have  storm  relief 
sewers,  and  if  you  have  such  relief  sewers  one  system  is  sufficient. 
I  will  only  say  one  word  with  regard  to  the  remark  made  by 
Mr.  Eayrs — ^that  he  wondered  our  pipe  manufacturers  could  not 
supply  iron  pipes  at  the  same  price  as  the  French  manufiBU^turers. 
The  answer  is  veiy  simple.  We  have  to  pay  our  mechanics 
30  per  cent,  more  wages  than  they  do  in  France  and  Germany. 

Mr.  A.  D.  Greatorex  :  I  should  like  to  utter  one  word  of 
warning.  I  notice  Mr.  Hayward  proposes  to  experiment  with 
flints,  with  which  I  agree,  but  I  should  like  to  warn  him  against 
the  use  of  clioker  from  the  destructor.  My  objection  to  clinker 
is  that  it  breaks  up,  and  the  beds  lose  their  capacity  to  the 
extent  of  60  per  cent,  in  a  short  time.  He  would  save  money 
by  using  a  harder  material  at  first.  I  do  not  agree  with  the 
principle  laid  down  in  Sudbury  of  the  C!orporation  pajnaig  half 
the  cost  of  making  up  private  streets.  It  is  not  fair  to  the 
ratepayers  generally,  and  one  of  the  faults  of  the  1892  Act,  and 
in  my  opinion  quite  sufficient  to  prevent  any  Corporation 
adopting  it.  Estates  are  cut  up,  private  individuals  make 
streets,  run  up  houses  and  sell  them,  and  leave  the  poor  in- 
dividual who  buys  the  privilege  of  paying  for  the  making  up 
of  the  streets.  It  is  not  fietir  to  the  general  ratepayers,  because 
it  is  carrying  out  work  which  the  landowner  or  the  company 
owning  the  estate  should  do  and  pay  for.  Under  the  Act  of 
1892  however  it  is  legal  Then  as  regards  the  price  of  gas  for 
street  lighting  and  domestic  purposes,  there  is  no  doubt  it  is 
very  high  indeed,  and  there  must  be  some  reason  why  it  is  so 
high.  To  my  mind  the  high  price  of  gas  fully  justifies  the 
Corporation  of  Sudbury  in  very  carefully  considering  the  carry- 
ing out  of  an  electric  lighting  scheme ;  though  where  the  cost 
of  gas  is  reasonable  it  does  not  pay  either  for  street  or  private 
lighting  to  use  electric  light  against  gas.  Mr.  Biickham  has 
made  some  remarks  as  to  the  separate  system  of  drainage.  I 
cannot  agree  with  him.  Had  he  to  deal  with  an  excessive 
quantity  of  water  on  sewage  disposal  works  on  the  bacterial 
system  he  would  find  it  would  mean  a  very  big  item.    In  my 
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own  case  it  would  have  cost  the  Corporation  70,000/.  or  80,000/. 
if  they  had  had  to  deal  with  the  whole  of  the  storm  and  surface 
water.  We  have  to  deal  simply  with  the  sewage,  and  that  is 
going  to  cost  us  21,000/.  for  the  disposal  works  alone. 

Mr.  BucKHAM :  But  the  surface  water  need  not  come  on  to 
the  beds.    It  could  be  diverted  into  a  channel. 

Mr.  Greatorex  :  Mr.  Hayward  has  had  many  difficulties  to 
contend  with  in  the  carrying  out  of  the  sewerage  scheme.  He 
has  had  to  contend  with  waterlogged  ground,  which  has  made 
the  tanks  more  expensive,  but  I  am  assured  by  Mr.  Eayrs  that 
the  sewers  are  perfectly  water-tight,  and  the  work  has  been 
carried  out  in  a  thoroughly  good  manner. 

Mr.  C.  Chambers  Smith  :  like  most  of  the'other  speakers, 
I  have  been  struck  by  the  cost  of  public  lighting.    It  appears  to 
be  very  excessive  to  chaige  2/.  per  annum  for  1200  hours 
lighting,  and  I  should  like  to  ask  whether  that  includes  the 
cost  of  lighting  and  extinguishing  the  lamps,  the  up-keep  of 
the  standards,  and  cleaning.    [A  Member  of  the  Council:  it 
includes  the  cost  of  lighting  and  extinguishing  the  lamps.]    At 
Sutton,  where  the  lamps  are  lighted  for  3600  hours,  we  pay 
3/.  149.  per  annum.    That  means  lighting  every  day  through- 
out the  year  from  one  hour  after  sunset  to  sunrise,  and  includes 
the  cost  of  lighting  and  extinguishing  the  lamps,  cleaning,  the 
painting  of  the  standards,  and  the  renewal  of  mantles  for  the  in- 
candescent  burners.    I  may  say  the  town  of  Sudbury  would 
find  a  very  great  improvement  in  their  lighting  if  they  were  to 
introduce  the  incandescent  lamp  for  street  lighting.    It  seems 
anomalous  that  there  are  no  main  roads  in  this  district.    With 
regard  to  the  use  of  Staffordshire  blue  bricks  for  paving  the 
channels,  I  am  inclinded  to  think  the  Council  would  find  granite 
kerbs  much  cheaper  in  the  end.    As  to  the  laying  of  concrete 
in  situ^  it  is  not  to  be  recommended.    It  is  much  cheaper  and 
better  to  lay  concrete  in  slabs  rather  than  in  dtu :  you  have  the 
electric  light,  or  the  water,  or  the  gas  coming  and  breaking 
through  the  paths,  and  if  they  are  laid  in  9iiu  it  is  impossible  to 
make  a  good  job  of  their  reinstatement.    In  making  up  all  new 
streets  in  Sutton  we  are  endeavouring  to  get  the  owners  to  pay 
a  small  proportion  of  the  cost  of  planting  trees.    We  get  the 
owners  to  pay  2d,  per  foot  frontage  for  tree  planting.    The  trees 
are  planted  30  feet  apart,  so  for  every  tree  we  get  a  contribution 
of  5$.    The  consequence  is  that  every  street  which  has  been. 
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made  up  in  recent  years  has  been  planted.  Our  new  streets 
are  practically  all  boulevards,  which  is  extremely  popular,  and 
the  town  will  get  the  advantage  of  it  in  years  to  come.  The 
weekly  collection  of  refuse  is  most  important,  and  if  the  town 
go  in  for  portable  ash-bins  they  will  find  a  very  great  economy. 
As[to  the  sewerage  scheme,  no  mention  is  made  of  the  ventilation 
of  the  sewers.  Is  it  by  surface  grids  or  upcast  shafts  ?  The 
work  generally  seems  to  have  been  very  efficiently  carried  out. 
One  of  the  most  important  points  is  the  material  in  the 
bacteria  beds.  I  understand  that  for  the  coarse  beds  flints  have 
been  used.  Flints  are  extremely  good  in  their  way,  but  I 
would  say  that  a  good  hard  vitreous  clinker  is  preferable.  You 
get  a  much  better  surface  for  the  bacteria  with  a  vitreous  clinker 
than  with  washed  flints.  The  Corporation  of  Croydon  have 
recently  put  down  washed  flints,  but  they  do  not  get  such  good 
results  from  them  as  firom  clinker.  If  you  can  get  your  de- 
structor refuse  thoroughly  well  burnt  and  vitreous  it  is  the  best 
material,  but  unless  it  is  obtainable  thoroughly  well  burnt  I 
would  advise  you  not  to  use  it.  I  am  taking  out  burnt  ballast 
from  the  bacteria  beds  at  Sutton  because  of  its  tendency  to 
break  down. 

Mr.  W.  NiSBET  Blair  :  There  is  an  important  point  referred 
to  in  the  paper  which  nobody  has  touched  upon,  and  that  is  the 
reform  Sudbury  has  carried  out  in  regard  to  its  house  refuse 
system.  Ash-pits  holding  two  or  three  months'  refuse  is  about 
as  abominable  a  system  as  anything  that  could  be  devised,  and 
the  sooner  that  is  entirely  abolished  the  better  for  Sudbury.  I 
think  the  efiect  of  that  system  is  evidenced  earlier  on  in  the 
paper,  where  it  is  stated  that  the  death  rate  is  18  per  thousand 
per  annum.  That  strikes  me  as  a  very  high  death  rate  for  a 
small  town  in  a  healthy  part  of  the  country.  The  death  rate 
should  not  be  more  than  half  that  proportion,  and  probably  you 
will  find  when  you  adopt  portable  dust-bins,  and  the  weekly 
removal  of  refuse,  that  ^  the  death  rate  wUl  go  down  by  an 
immense  drop.  Sudbury  is  to  be  congratulated  on  altering  the 
system,  and  I  hope  if  we  come  back  some  years  hence  we  may 
congratulate  the  town  upon  the  results  of  the  change  in  a 
reduced  death  rata 

Mr.  Beginald  Browk  :  I  should  like  Mr.  Hajrward  to  include 
the  zymotic  death  rate  for  the  last  ten  years  (Sudbury  has 
grown  very  little  in  the  last  ten  years),  and  you  will  probably 
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find  in  future  a  large  decrease  in  the  deaths  from  zymotic 
disease  following  the  adoption  of  the  new  sewerage  scheme.  I 
do  not  agree  with  Mr.  Greatorex  as  to  using  clinker  in  bacteria 
beds.  I  am  constructing  beds  now,  and  if  you  can  get  a  good 
vitreous  clinker  it  is  a  good  material  to  use.  I  have  two  sorts  of 
clinker,  one  from  a  London  gasworks  which  is  a  thoroughly  hard 
vitreous  iclinker,  and  the  other  from  a  local  gasworks  which  falls 
into  dust  as  soon  as  you  get  it.  As  to  the  price  of  gas,  I  support 
what  has  been  said  by  previous  speakers,  that  it  is  very  excessive. 
I  think  if  you  were  to  adopt  the  3  feet  Kern  burner  in  your 
streets  it  would  cost  very  little  more,  and  give  a  much  better 
light.  As  to  the  system  adopted  for  sewage  disposal,  there  is  no 
doubt  that  for  Sudbury  the  septic  system  is  a  very  good  one ; 
but  it  is  by  no  means  suitable  for  all  cases,  and  each  case  must 
be  dealt  with  on  its  own  merits.  I  am  going  outside  the 
ordinary  lines.  I  am  going  back  to  the  old  precipitation  system. 
I  do  that  for  this  reason :  we  have  a  very  large  proportion  of 
trade  refrise  coming  to  our  works,  probably  25  per  cent,  of  our 
daily  flow,  one  factoiy  sending  down  a  large  quantity  of  fat, 
not  in  solution  but  in  emulsion,  and  it  is  only  possible  to  get  it 
out  by  precipitation.  In  passing  this  stuff  over  bacteria  beds 
we  cannot  pass  it  over  a  second  day  without  raking  ofT  2  inches 
of  solid  matter  from  the  surface. 

Mr.  Capon  :  I  should  like  to  ask  whether  the  Local  Govern- 
ment Board  sanctioned  the  plan  of  turning  the  efQuent  from  the 
beds  direct  into  the  stream. 

Mr.  H.G00DTEAR:  I  was  very  much  surprised  to  see  the  state- 
ment in  the  paper  as  to  the  efTect  of  the  earthquake  upon  the 
water  supply  of  Sudbury.  At  Colchester  it  increased  the  supply 
by  7  feet  he»d  in  the  weU,  but  since  then  'it  has  been  gradually 
going  down  about  14  inches  per  year :  and  is  now  26*  6  below  the 
thenleveL 

Communicated  Reply. 

Mr.  Hatwabd  :  Li  reply,  first  of  aU  I  desire  to  thank  the 
President  and  Members  for  their  kind  vote  of  thanks. 

In  reply  to  the  President,  the  earthquake  which  occurred  in 
Sudbury  and  neighbourhood  in  the  year  1884,  was  more  keenly 
felt  in  Colchester  than  in  Sudbury,  damage  to  buildings  in 
the  former  town  being  considerable.    The  way  it  affected  the 
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water  supply  in  both  towns  was  somewhat  remarkable.  Up  to 
the  time  of  the  earthquake  the  inflow  of  water  through  the 
bore-tube  into  the  wdl  at  the  Sudbuiy  waterworks  was  in 
excess  of  what  was  required  for  use,  and  the  rest  level  of  the 
water  in  the  well  stood  at,  approximately,  90  O.D.  and  was 
never  lowered  however  much  was  pumped.  After  the  earth- 
quake,  however,  the  rest  level  of  the  water  stood  at,  approxi- 
mately, 80  O.D.,  and  the  inflow  of  water  through  the  bore-tube 
was  considerably  reduced.  This  was  probably  due  to  an 
opening  or  fissure  made  in  the  chalk  by  the  eeurthquake  by 
which  means  the  water  got  away  and  was  distributed  in  the 
chalk  at  a  lower  leveL  It  is  a  curious  coincidence  that  at  the 
time  the  rest  water  level  was  lowered  in  the  Sudbury  waterworks 
well,  the  rest  water  level  in  the  well  at  the  Colchester  water- 
works was  raised  several  feet,  so  that  what  Sudbury  lost 
Colchester  gained.  Twenty-five  gallons  of  water  per  head  was 
considered  high  for  a  town  such  as  Sudbury  where  there  are  prac- 
tically no  industries  which  use  very  much  water,  and  where  only 
about  half  of  the  houses  use  watOT-closets,  and  this  contention 
proved  coirect,  for  after  the  great  waste,  caused  by  leakages  in 
the  mains,  was  stopped,  it  was  found  that  11  to  12  gallons 
per  head  per  day  was  about  the  average  consumption.  The 
diagram  should  be  taken  to  read  that  4000  gallons  of  water 
per  hour  were  saved.  The  high  price  of  gas  is  probably  due 
to  the  fact  that  there  has  hitherto  been  no  opposition  in  the 
way  of  public  lighting ;  probably  when  the  electricity  scheme  i& 
taken  in  hand  the  price  of  gas  will  be  reduced.  As  to  the 
private  street  works,  I  advised  the  council  that  it  was  a  mistake 
to  pay  such  a  large  proportion  out  of  the  rates,  but  was  overruled. 
The  main  intercepting  sewers  were  laid  in  water-logged  groimd, 
the  subsoil  being  Sand  and  gravel  through  which  the  wat^ 
percolated  for  considerable  distances.  The  size  of  the  collecting 
tanks,  which  are  in  duplicate,  is  37  feet  long  by  12  feet  6  inches 
wide  by  20  feet  deep,  but  inasmuch  as  the  sewers  enter  the 
tanks  at  a  low  level  only  about  10  feet  can  be  used  as  storage, 
which  gives  an  approximate  storage  capacity  of  60,000  gallons. 
With  regard  to  the  question  of  conveying  the  effluent,  after 
treatment  on  the  land  at  the  sewage  disposal  works,  to  the  river, 
the  Author  had  made  provision  for  carrying  it  to  a  point  where 
it  could  be  discharged  into  the  river  in  deep  water,  but  the 
Local  Government  Board  thought  that  this  precaution  was 
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uimecessaiy  and  allowed  the  effluent  to  be  diacharged  into  a 
sluggish  ditch  close  at  hand,  thus  showing  what  faith  they  had 
in  the  proposed  treatment  of  the  sewage.  Storm  overflows  are 
provided  on  the  main  sewers  which  come  into  operation  when 
the  sewers  are  carrying  more  than  six  times  the  dry  weather 
flow. 

In  reply  to  Mr.  Weaver,  the  Corporation  are  not  altogether 
responsible  for  the  high  rates.  The  poor  rate,  over  which  the 
Corporation  had  no  control,  is,  at  the  present  time,  68.  in  the 
pound.  The  Council  has  tried  the  meter  system  in  regard  to 
public  lighting,  but  it  did  not  work  satisfiEtctoiily.  In  r^ard  to 
the  comparatively  high  price  paid  for  granite,  the  heavy  railway 
rates  are  responsible  for  that,  as  in  Sudbury  there  was  no 
opposition  to  the  Great  Eastern  Bailway. 

In  reply  to  Mr.  Buckham,  the  reason  for  laying  so  much 
concrete  pavement  in  situ  was  because  of  its  cheapness  of  flrst 
cost.  As  regards  the  work  the  refuse  destructor  would  be 
called  upon  to  do,  it  was  hoped  that  all  the  steam  necessary  for 
pumping  the  sewage  would  be  generated  by  the  heat  derived 
from  the  burning  of  the  refuse.  The  Author's  reasons  for  adopt- 
ing the  separate  system  of  sewerage  were,  (1)  because  of  its 
lower  cost,  inasmuch  as  by  so  doing  many  of  the  existing  brick 
sewers  could  be  utilised  for  carrjong  off  the  storm  water ;  (2)  as 
all  the  sewage  has  to  be  pumped  it  would  materially  add  to  the 
cost  of  pumping  if  all  the  storm-water  were  taken  into  the  foul 
water  sewers ;  (3)  the  existing  sewers  were  not  deep  enough  to 
take  the  drainage  firom  premises  in  many  cases ;  (4)  any  subsoil 
water  leaking  into  the  old  sewers  would  have  to  be  pumped 
with  the  sewage,  whereas  the  new  sewers  are  all  tested  and 
watertight,  receiving  only  sewage  and  partial  rainfall.  In  regard 
to  the  remarks  of  Mr.  Greatorex  and  Mr.  Chambers  Smith,  it 
was  decided  to  use  flints  as  a  filtering  medium  as  an  experi- 
ment. When  clinker  is  used  care  will  be  taken  that  only  the 
hardest  portions  are  selected  for  this  purposa  The  sewers 
were  ventilated  by  open  manhole  covers,  and  by  shafts 
erected  on  private  properties.  It  was  found  that  blue  brick 
channels  cost  considerably  less  than  channels  laid  with 
granite. 

In  reply  to  Mr.  Siley,  the  capacity  of  the  sewage  disposal 
works  was  based  on  the  present  requirements  of  the  Locid 
Government  Board,  both  as  to  bacteria  beds  and  storm-water 
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filter,  and  allowance  was  made  for  an  increased  poptdation  of 
3000.  The  present  dry-weather  flow  of  sewage  has  not  been 
gauged,  as  in  some  cases  it  discharges  into  tjhe  river  below 
water  level,  and  in  others  into  ditches,  whilst  a  considerable 
quantity  percolates  into  the  ground  and  could  not  be  measured. 
The  amount  (or  volume)  provided  for  in  the  sewers,  also  for 
pumping  and  disposal  purposes,  is  based  on  20  gallons  per  head 
per  day,  including  trades  waste.  As  to  measuring  the  quantity 
of  sewage  flowing  on  to  the  bacteria  beds,  and  the  discharge 
therefrom,  this  can  be  done  if  found  necessary  when  the  works 
are  in  operation,  but  it  follows  that  if  the  beds  are  watertight, 
there  wUl  be  practically  no  difference  in  quantity,  and  the  same 
will  come  out  as  goes  in.  As  to  the  size  of  rising  main,  it  was 
calculated  for  a  discharge  of  50,000  gallons  per  hour,  or  833 
gallons  per  minute,  as  the  maximum  duty  at  an  economical 
velocity. 

In  reply  to  Mr.  Blair  and  Mr.  Brown,  an  .extract  from  the 
Medical  Officer  of  Health^s  report  for  the  year  1902  is  here 
given,  which  gives  details  as  to  birth  and  death  rates : — 

Births. — ^There  were  155  births  registered  during  the  year, 
equivalent  to  a  birth-rate  of  20*5  per  thousand  of  the  population. 
The  birthti  and  birth-rates  in  the  borough  during  the  past  eight 
years  were : 


— 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

Births 

Birth-rate     .. 

180 

25-4 

177 

25-2 

129 
18-2 

187 

26-4 

156 
220 

150 
20-8 

158 
22-2 

155 
20-5 

The  average  for  the  last  ten  years  is  165*8  or  28*0. 
The  birth-rate  for  1902  in  England  and  Wales  was  28*6. 


DeaUiB. — The  number  of  deaths  from  all  causes  registered  in 
the  district  was  138,  from  which  24  deaths  in  the  workhouse  and 
Saint  Leonard's  Hospital  from  the  rural  parishes  have  to  be  sub- 
tracted, leaving  the  actual  deaths  as  1 14,  equivalent  to  a  death-rate 
of  15*7  per  thousand  of  the  population.  The  deaths  and  death- 
rates  during  the  past  eight  years  were : 
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— 

1896. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1903. 

143 

150 

120 

141 

178 

140 

152 

188 

Deaths  belonging  to\ 
the  District         ../ 

111 

125 

96 

118 

146 

116 

129 

"4 

Death-rate    .. 

15-7 

17-7 

18-5 

16-0 

20-6 

16-4 

181 

15-7 

The  average  for  the  last  ten  years  was  122  or  18*0. 
The  death-rate  for  1902  in  England  and  Wales  was  16*8. 

Infard  MorialUy. — The  deaths  of  infants  under  one  year  of  age 
were  21,  equivalent  to  the  proportion  of  130*0  per  thousand  births 
registered.  The  average  for  the  last  ten  years  being  115*2.  The 
1902  average  for  England  and  Wales  was  133*0. 

Zymotic  DeaUiB, — Five  deaths  ooourred,  the  causes  being  typhoid 
fever  2,  whooping-oough  2,  erysipelas  1.  The  zymotic  death-rate 
for  the  past  eight  years  was  as  follows : 


1896. 


1-2 


0-7 


1898. 


0*7 


1899. 


0-7 


1906. 


0*5 


1961. 


01 


1902. 


0-6 


For  1902  in  Engknd  and  Wales  it  was  1  *  64. 

Deaths  from  aU  other  Causes  and  Ages, — ^Excluding  the  deaths  of 
non-residents  who  died  in  public  institutions,  the  following  causes 
contributed  to  the  mortality :  phthisis  9,  other  tubercular  diseases  5, 
cancer  11,  bronchitis  and  pneumonia  16,  heart  diseases  19, 
accidents  2. 

With  regard  to  ages,  there  were :  under  5  years,  25  deaths ;  from 
5  to  25  years,  9  deaths;  from  25  to  65  years,  35  deaths;  over 
65  years,  45  deaths;  total  114. 

Observations. — The  above  vital  statistics  show  a  slight  falling 
off  in  the  number  of  births,  which  is  not  satisfactory,  the  decrease 
in  the  number  of  deaths  is.  The  infimt  mortality  is,  though,  rather 
above  the  average. 

The  Mayor  (hen  entertained  the  Members  to  Itmcheon.  At 
the  conclusion  of  the  luncheon^  brakes  were  in  readiness  and 
the  Memibers  drove  to  the  ivatenoorks  pumping  station.  The 
Members  then  inspected  the  new  furnace  which  had  lately  been 
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installed  hy  Messrs.  Meldrum  of  Manchester ^  where  breeze  vxis  Jmng 
burned  in  lieu  of  coal,  and  giving  equally  satisfacU/ry  results.  The 
next  place  visited  was  the  bathing  place  on  the  river  Stou/r.  The 
party  then  proceeded  to  the  sewage  pumping  station  and  inspected 
the  new  buildings  and  pumping  machinery.  The  seuHige  disposed 
works  were  then  visited.  At  the  Mayor* s  residence  at  Chilton  Oroft, 
the  Members  uwre  kindly  entertained  to  afternoon  tea  by  the  Mayor 
and  Mayoress, 
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ANNUAL   MEETING   IN   LONDON. 

June  26^  26,  and  27, 1003. 

THE  PEESIDENTS  ADDRESS. 
By  William  Weavbb,  M.  Ikst.  CE. 

SscooNisiKa  fully,  with  grateful  appreciation,  the  honour 
conferred  by  the  Members  of  the  Association  in  appointing  me 
their  President  for  the  next  twelve  months,  I  am  at  the  same 
time  fully  conscious  of  the  difiSculties  and  responsibilities 
attaching  to  the  duties  of  the  position,  and  one  of  those 
difficulties  I  now  confront  in  presenting  tMs  address  to  the 
Members  of  the  Association,  many  of  whom,  with  memories 
of  the  excellent  essays  of  my  esteemed  predecessors,  will,  I 
apprehend,  be  able  to  bestow  upon  my  present  e£fort  a  critical 
appraisement  probably  the  reverse  of  flattering. 

My  official  experience  of  municipal  work  for  over  forty-three 
years  has  been  confined  to  Kensington,  and  upon  the  statistics, 
work,  and  progress  of  that  Boyal  borough  I  could  dilate  at 
length,  as  it  represents  my  life's  work,  but  as  the  paper  read 
here  in  1892  dealt  fully  with  Kensington  I  reluctantly  refrain 
from  facile  reiteration,  and  thus  debarred  I  venture  as  the 
outcome  of  nearly  half  a  century's  experience  to  submit  some 
observations  on  municipal  work  and  its  tendency,  and  I 
pro£fer  for  your  thoughtful  consideration  certain  views  which 
occur  to  my  mind  as  to  the  trend  of  such  work  in  relation 
to  municipal  progress  and  national  prosperity.  Municipal 
progress  and  national  prosperity  are  so  interwoven  that  con- 
siderations relative  to  the  former  must  of  necessity  have  a 
bearing  on  the  latter,  and  unless  the  trend  of  municipal  effort 
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harmonises  with  the  mialterable  laws  which  govern  the  ad- 
vance or  decay  of  nations,  no  real  improvement  in  national 
life  is  achieved. 

The  directors,  therefore,  of  municipal  action  should  take 
a  broad  view  of  their  responsibilities,  and  in  their  e£fort8 
to  advance  the  interests  of  the  particular  locality  with  which 
they  are  connected,  should  consider  the  probable  influence  of 
their  endeavours  upon  the  national  welfare  as  a  whole.  The 
individual  effort  of  each  unit  constituting  a  nation  has  some 
effect,  be  it  ever  so  small,  upon  the  national  life  as  a  whole, 
and  in  the  same  way  on  a  larger  scale  local  effort  affects  the 
entire  body  politic. 

A  municipality  or  individual  may  with  some  degree  of  pride 
refer  to  work  done,  but  unless  that  work  is  in  harmony  with 
the  laws  of  Nature  it  simply  amounts  to  backward  progression. 
A  Tower  of  Babel  may  be  a  monumental  architectural  effort 
with  confusion  for  a  capstone. 

Glancing  backward  through  the  past  forty  to  fifty  years,  one 
is  struck  with  the  growth  and  changes  in  this  vast  metropolis, 
London,  and  to  many  minds  its  continued  extension  in  the 
future  at  the  same  rate  presents  a  problem  of  the  gravest 
character,  and  the  same  considerations  apply  in  a  minor 
d^ree  to  many  of  the  large  towns  in  the  kingdom. 

The  changes  which  have  been  effected  in  the  metropolis 
during  the  last  half-century  are  stupendous,  and  there  is  every 
indication  that  the  next  half-century  will  present  a  similar 
record.  Consider  for  a  few  moments  the  progress  made  in 
water  supply,  locomotion,  roads,  refuse  removal,  sanitation, 
and  lighting. 

Water  Supply. 

The  public  pumps,  formerly  the  main  supply  in  poor  dis- 
tricts, are  now  almost  unknown,  and  every  house,  as  a  condition 
of  habitation,  is  furnished  with  a  proper  water  supply,  generally 
with  constant  service.  The  plan  of  abstracting  from  the  river 
the  water  likely  to  overflow  and  cause  damage,  and  storing 
same  to  meet  times  of  drought,  fully  meets  present  necessities, 
and  the  enormous  reservoirs  and  filtering  beds  between  Staines 
and  Hampton,  and  the  extensions  of  the  New  Biver  and  East 
London  Water  Companies,  will  probably  meet  the  requirements 
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daring  the  next  forty  jrears;  and  doubtless  long  before  the 
expiration  of  that  period  the  agitation  for  a  new  source  of  supply 
will  be]  revived,  more  especially  as  the  direction  of  affairs  will 
be  in  the  hands  of  the  new  Water  Board  instead  of  being  vested 
in  private  companiea  Under  the  present  system,  by  which  the 
higher  assessed  ratepayer  pays  more  or  less  for  the  water  con- 
sumed by  his  poorer  neighbour,  its  use  by  the  latter  is  en- 
couraged, and  extension  of  effort  in  this  direction  would  result 
in  individual  and  national  gain. 

The  present  policy  of  abstracting  an  enormous  volume  of 
water  from  the  higher  part  of  the  river,  and  after  passing  through 
and  serving  the  several  purposes  of  the  metropolitan  community 
restoring  same  to  the  lower  part  of  the  same  river,  cannot  go  on 
for  an  indefinite  period,  otherwise  the  river  would  be  pretty  well 
pumped  dry  at  its  higher  part  and  filled  with  sludge  filth  at  its 
mouth. 

In  connection  with  water  supply,  the  advance  made  in 
facilities  for  fire  extinguishing  ia  no  less  marked.  The  present 
fire  hydrants  present  a  contrast  to  the  superseded  plug  (about 
which  the  turncock  used  to  fumble  to  free  a  feeble  dribble)  as 
great  as*that  furmshed  by  the  present  steam  fire-engine  com- 
pared with  the  old  hand-worked  fire-engine  in  charge  of  the 
parish  beadle. 

Locomotion. 

Great  improvements  have  been  effected  in  the  facilities  for 
intercommunication  since  the  abolition  of  the  turnpike  trusts 
formerly  charged  with  the  maintenance  of  the  main  roads,  and 
the  standard  of  maintenance  now  demanded  by  the  public,  con- 
trasted with  the  standard  which  satisfied  the  public  fifty  years 
back,  affords  a  striking  example  of  the  advance  in  present-day 
requirements.  Fifty  years  back  steam  road-roUers  were  not  in 
use,  and  newly  macadamised  roads  had  to  be  consolidated  by 
the  traffic  passing  over  same. 

At  ihe  present  time  every  patch  of  fresh-spread  metal  must 
be  at  once  rolled  in,  or  complaints  as  to  damaged  wheels  are 
at  once  evoked.  A  smooth,  consolidated  macadam  road  no 
longer  satisfies,  but  is  being  superseded  by  wood  and  asphalt 
paving.  These  two  materials  of  various  kinds,  about  which 
much  has  been — and  still  more  might  be — written,  demand 
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much  more  attention  to  fit  same  for  the  varying  traffic,  the 
different  requirements  of  which  furnish  one  of  the  many  worries 
of  the  road  surveyor,  who  looks  forward  to  the  extension  of 
motor  traction  to  relieve  him  of  some  of  these  difficulties.  The 
partial  or  complete  disappearance  of  horse  traction  will  effect  a 
vast  improvement  in  the  sanitary  condition  of  streets,  and  will 
demand  altered  methods  of  road  construction  and  lead  to  the 
universal  adoption  of  impervious  pavements. 

At  the  present  moment,  however,  the  many  advantages  of 
motor  traction  are  shadowed  by  the  difficulties  which  always 
liccompany  any  radical  change ;  the  roads  constructed  for  horse 
traffic  and  used  by  the  public  accustomed  to  that  traffic  will 
have  to  be  materially  altered  to  suit  motor  traction,  and  such 
traction  will  have  to  be  subjected  to  regulations  enabling  the 
general  public  to  use  the  highways  with  safety  and  pleasure, 
privileges  at  present  denied  them  owing  to  the  extravagancies 
always  attendant  upon  a  new  fashion.  The  enormous  increase 
in  the  number  of  omnibuses  on  metropolitan  streets  has  caused 
a  large  increase  in  the  municipal  rates  arising  from  expenditure 
On  road  maintenance  and  street  widening.  Many  of  the  most 
costly  improvements  (such  as  the  Strand)  would  not  have  been 
necessary  but  for  the  omnibuses,  and  the  passenger  paying  his 
penny  for  a  ride  should  bear  in  mind  that  indirectly  he  pays 
considerably 'more  than  that  for  his  journey.  Anyone  who 
carefully  studied  as  I  did  the  traffic  of  the  streets  during  the 
omnibus  strike  some  years  back,  must  have  been  struck  with 
their  comparatively  deserted  appearance  when  denuded  of  the 
omnibuses.  With  proper  regulations  framed  for  motor  vehicles 
as  to  speed,  noise,  weight,  smoke,  etc.,  motor  traction  should 
prove  a  great  culdition  to  the  comfort  of  town  residents,  and 
the  general  culoption  of  such  traction  would  be  equivalent  to 
widening  the  streets  owing  to  the  lesser  requirements  of  the 
changed  traffic. 

Tramways — conduit,  overhead,  and  surface  contact — are  now 
common,  and  deep  tube  railways  electrically  worked  are  in 
operation,  and  further  schemes  are  under  the  consideration  of 
t^arliament. 

With  reference  to  metropolitan  locomotion,  extreme  caution 
is  desirable ;  the  various  evils  connected  with  the  present  tube 
railways  should  be  cured,  or  the  practibility  of  the  cure 
demonstrated  before  others    are  allowed  to    be   made;  and, 
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with  regard  to  tramways,  before  incurring  enormous  loans, 
municipalities  should  consider  first  the  possibility  of  their 
populations  decreasing  instead  of  increasing,  and,  secondly, 
as  to  the  possibility  of  motor  traction  rendering  tramway 
tracks  unnecessary. 


Befuse. 

The  collection,  removal,  and  disposal  of  the  refuse  of  the 
metropolis  is  a  gigantic  work,  and  the  excellent  manner  in 
which  it  is  on  the  whole  carried  out,  is  an  important  factor  in 
the  preservation  of  the  public  health.  The  work  so  far  as  it 
relates  to  house  and  street  refuse,  is  generally  carried  out  by 
the  municipal  authorities  themselves,  and  of  necessity  is  costly, 
but  the  expense  could  be  much  reduced  if  ratepayers  would 
assist  in  lessening  instead  of  increasing  the  difficulties  of  the 
work. 

In  Kensington  the  rates  would  be  about  a  penny  in  the 
pound  less  if  paper,  straw,  cardboard,  etc.,  were  burned 
instead  of  being  thrown  into  dustbins  or  cast  upon  the 
streets.  Although  many  attempts,  some  attended  with  a 
degree  of  success,  have  been  made  to  utilise  the  street  refuse, 
it  is,  as  a  general  rule,  deposited  in  excavations  or  on  low- 
lying  land.  With  r^ard  to  house  refuse,  it  may  be  taken 
that  its  general  destination  is  a  refuse  furnace,  and  the 
gradual  evolution  of  ideas  connected  with  the  utilisation  of 
the  heat  generated  therein  and  the  cremated  residue  there- 
from forms  an  interesting  chapter  in  municipal  engineering. 
Of  course,  the  power  evolved  and  the  residue  rejected  from 
the  frimaces  varies  with  the  character  of  the  refinse  put  in ; 
but  inasmuch  as  the  subject  of  refuse  and  refuse  furnaces 
has  received  exhaustive  detailed  treatment  in  many  papers 
read  before  this  Association,  it  would  be  waste  of  time  for 
me  to  dwell  on  this  subject,  but  I  might  state  incidentally 
relative  to  the  utilisation  of  clinker  residue,  that  the  experi- 
mental clinker  paving  blocks  which  I  laid  down  at  Earl's 
Ciourt  in  June  1902,  are  wearing  remarkably  well,  and  I 
hope  to  be  able  to  pave  the  roads  of  Kensington  with  an 
impervious  pavement  manufactured  from  dustbin  refuse,  and 
thus  save  the  expenditure  on  wood  blocks  and  asphalt. 

s 

Digitized  by  VjOOQIC 


258  THE  president's  address. 


Sanitation. 


In  no  branch  of  municipal  work  has  greater'  advance  been 
made  during  the  past  half  century  than  in  sanitary  work.  The 
universal  cesspool  has  been  displaced  by  water-carried  sewage 
schemes,  and  old  brick  drains  have  given  way  to  stoneware  and 
iron  pipes.  The  r^ular  removal  without  nuisance  of  the 
sewage  of  the  metropolis  is  an  enormous  work,  and  the  system 
provided  is  possibly  the  best  that  could  be  devised.  The 
occasional  flooding  of  basements  by  storm  water  in  certain 
districts  is  the  chief  drawback,  and  owing  to  the  practical 
impossibility  of  constructing  any  separate  surfi&ce-water  system 
in  the  metropolis,  the  storm  relief  sewers  and  additional 
pumping  stations  from  time  to  time  constructed  by  the  London 
County  Council  seem  to  be  the  best  means  of  coping  with  this 
difficulty. 

The  best  means  of  dealing  with  the  offensive  exhalations 
from  the  sewers  remains  a  vexed  question :  on  the  one  hand, 
we  have  the  unanimous  opinion  of  the  metropolitan  super- 
visors of  drainage  work  condemning  the  siphon  traps  as  the 
root  of  the  nuisance,  and,  on  the  other  hand,  the  medical 
officers  of  health  responsible  for  the  introduction  of  such 
traps  insisting  on  their  use  on  each  house  drain  as  an 
essential  requisite,  a  view  endorsed  by  the  recently  issued 
drainage  bye-laws  of  the  London  County  Council. 

The  difficulty  thus  created  in  antagonism  to  their  own  recom- 
mendation is  left  with  the  engineers  to  solve,  and  various 
remedial  measures  have  been  suggested.  Free  diffusion  and 
aeration,  confinement,  mechanical  extraction,  combustion,  filtra- 
tion, and  chemical  treatment,  each  has  its  advocates,  and  many 
papers  have  been  read  and  many  discussions  have  taken  place 
relative  to  the  different  theories  and  systems  propounded. 
Personally,  I  am  strongly  in  favour  of  the  view  taken  at  the 
conference  of  the  metropolitan  surveyors  at  the  London  County 
Hall,  presided  over  by  the  engineer  of  the  Council — viz.  that 
surface  gratings  should  be  closed  wherever  a  pipe  shaft  can  be 
carried  up  an  adjacent  building,  and  in  all  cases  where  a  siphon 
is  inserted  in  the  main  house  drain  a  ventilating  pipe  should  be 
carried  up  from  the  sewer  side  of  such  trap.  By  these  pipes 
each  house  would  assist  in  the  detail  solution  of  the  difficulty 
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'which  it  helps  to  create,  instead  of  passing  it  on  to  the  sanitary 
authorities  to  be  dealt  with  in  bulk  at  great  cost. 

The  present-day  supervision  ensures  the  proper  execution  of 
all  drain  work  and  an  adequate  water  supply  to  each  house,  but 
the  construction  of  buildings  in  accordance  with  the  provisions 
of  the  London  Building  Acts  is  supervised  by  district  surveyors 
appointed  by,  but  only  partially  responsible  to,  the  London 
County  CounciL  One  of  the  pressing  needs  of  the  metropolis  is 
the  transfer  of  the  district  surveyors'  duties  to  the  borough 
councils,  who  should  be  entrusted  with  the  duty  of  seeing  that 
the  buildings  erected  in  the  boroughs  should  not  only  be  properly 
drained,  but  also  that  they  should  be  properly  built  and  other- 
wise safe  and  fit  to  live  in. 

One  of  the  most  striking  features  in  the  evolution  of  metro- 
politan sanitary  administration  during  the  past  forty-five  years, 
is  the  extraordinary  change  in  the  status  and  duties  of  the 
medical  officer  of  health  and  inspector  of  nuisances.  Formerly 
the  duty  of  the  former  was  to  keep,  as  it  were,  his  finger  on  the 
public  pulse  and  report  on  the  fluctuations  of  the  public  health, 
and  the  duty  of  the  latter  was  to  seek  out  nuisances  of  all 
descriptions  and  report  same  for  treatment.  The  former  has  now 
developed  into  an  official  closely  resembling  a  minister  of  public 
health  for  his  district,  not  only  calling  attention  to  the  health 
drawbacks  therein,  but  suggesting  the  nature  and  extent  of  the 
remedial  works  required,  involving  an  amount  of  practical 
building  and  engineering  knowledge  possessed  formerly  by  very 
few  medical  men.  The  inspector  of  nuisances  has  developed 
and  multiplied  into  the  sanitary  inspector  —  so  misnamed 
because  his  work  is  limited  to  insanitcUion — and  in  my  opinion 
there  is  no  body  of  public  servants  in  the  metropolis  capable  of 
doing  more  good  for  the  community  than  the  sanitary  inspectors, 
provided  they  are  properly  controlled  and  looked  after,  so  that 
the  danger  may  be  guarded  against  of  over  sanitary  zeal,  whilst 
lengthening  life,  simultaneously  reducing  the  means  of  living. 

In  connection  with  the  sanitation  of  buildings,  not  only  has 
there  been  a  revolution  in  sanitary  fittings,  but  the  types  of 
buildings  themselves  have  completely  changed,  and  many 
workmen's  dwellings  at  251.  or  301.  rent  furnish  architectural 
and  sanitary  accommodation  lacking  a  hundred  years  back  in 
houses  of  treble  that  rent.  The  evolution  of  residential  flats  is 
another  marked  feature,  but  whether  the  change  is  an  improve- 
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ment  from  a  sanitary  point  of  view  is  doubtful.  Overcrowding, 
whether  vertical  or  horizontal,  on  any  area  of  ground,  is 
objectionable,  and  in  vertical  crowding,  as  in  an  eight-storied 
block  of  flats,  it  must  not  be  lost  sight  of  that  the  vertical 
permeation  of  smells  and  dust  is  more  direct  that  the  diffusion 
from  one-storied  dwellings  even  when  crowded  together. 
Many  high-class  blocks  of  flats  will  show  a  larger  population  per 
acre  than  many  slum  districts. 

Lighting. 

The  contrast  between  the  rushlights  and  tallow  candlea 
(cotton  dips)  of  fifty  years  back  and  the  electric  light  of  to-day 
affords,  perhaps,  as  striking  an  example  of  the  advance  in 
comfort  as  any  of  the  changes  effected  during  the  half-century. 
(Jas  was  a  vast  improvement  on  oil,  and  is  still  making  a  strong 
fight  with  electricity  as  an  illuminant,  but  its  supersession  in 
that  direction,  I  think,  is  certain,  and  its  profitable  use  will  have 
to  be  found  in  its  extension  for  heating  purposes  to  the  lessening 
of  the  smoke  nuisance. 


General  Observations. 

Having  touched  upon  some  of  the  most  important  changes 
in  municipal  work  during  the  past,  let  us  now  consider  the  trend 
of  municipal  progress  and  some  of  the  problems  awaiting  future 
municipal  treatment.  The  large  towns  throughout  the  country 
without  doubt  have  their  tasks  of  difficulty,  but  they  sink  into 
insignificance  when  compared  with  the  problem  set  by  the 
metropolis.  With  the  preferential  liking  for  pleasure  versti^ 
work  generally  attaching  to  humanity,  the  individual  is  naturally 
attracted  to  the  locality  where  he  can  get  most  of  the  former 
with  as  little  of  the  latter  as  possible,  and  nowhere  are  these 
chances  or  conditions  so  favourable  as  in  the  metropolis.  The 
magnificent  waste  and  luxurious  benevolence  prevalent  there 
offer  chances  of  living  without  work  not  to  be  foimd  elsewhere^ 
hence  the  thousands  of  loafers  to  be  found  throughout  all 
the  public  parks  on  a  fine  day,  who,  as  a  rule,  find  little 
difficulty  in  subsisting  during  the  greater  part  of  the  year, 
and  during  the  other  part  swell  the  ranks  of  the  unemployed 
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to  the  unwarrantable  augmentation  of  the  difficulties  of  that 
question — difficulties  which  demand  the  gravest  consideration. 

At  a  conference  on  the  unemployed  question  held  in 
February  1903,  it  was  suggested  that  by  the  proper  training 
of  children  the  present  difficulties  would  almost  disappear  in 
one  generation ;  but  I  submit  as  a  condition  precedent  to 
accepting  this  theory  it  must  be  assumed  that  the  children 
are  properly  made.  Many  human  beings  are  like  bad  castings, 
only  fit  for  the  scrap  heap,  but  they  have  unrestricted  licence 
to  propagate  offspring  to  the  physical  and  financial  detriment 
of  the  nation.  Whether  the  present-day  philanthropic  striv- 
ings for  universal  contentment,  happiness  and  peace  will,  if 
perfected,  prove  an  efficient  substitute  for  past  brute  force 
advancement,  is  open  to  doubt,  involving,  as  it  does  to  some 
minds,  the  reversal  of  the  law  of  the  survival  of  the  fittest. 

Inventing  unnecessary  work  in  order  to  give  employment 
and  thus  stop  clamour  is  the  worst  solution  which  can  be 
profered  for  the  unemployed  problem,  as  it  increases  the  evil 
instead  of  lessening  it  As  climatic  conditions,  upon  which 
the  difficulty  almost  entirely  hinges,  cannot  be  altered,  the 
remedy  must  be  sought  in  directions  independent  of  weather, 
and  if  the  country  life  pursued  by  many  of  the  poor  during 
a  large  portion  of  the  year  could  be  extendeil  to  the  remainder 
of  the  twelve  months  it  would  be  advantageous  all  round. 

The  gradual  concentration  and  fostering  of  the  unfit  means 
rapid  national  decadence,  and  unless  measures  are  adopted 
for  getting  the  people  back  to  the  land  the  physical  deteriora- 
tion now  going  on  must  result  in  England's  retirement  from 
the  forefront  of  the  nations.  Should  such  refiva  of  population 
occur,  a  large  part  of  municipal  indebtedness  now  being 
incurred  to  cope  with  the  injlum  will  be  money  wasted  with 
the  capital  secured  upon  a  rapidly  reducing  rateable  value, 
with  the  result,  despite  sinking  funds,  that  the  nationalisation 
of  municipal  loans  will  offer  the  only  means  of  preventing  in 
many  cases  municipal  bankruptcy.  An  increase  during  the 
past  twenty-six  years  of  216  per  cent,  in  local  debt  deserves 
the  gravest  consideration,  and  an  alarming  feature  connected 
with  this  indebtedness  is  the  immense  amounts  expended  in 
dealing  with  lunacy.  Gigantic  asylums  are  constantly  being 
erected  and  are  filled  as  soon  as  built,  and  on  the  lines  on 
which  we  are  advancing    there  seems    a  probability  at  no 
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distant  date  of  a  large  proportion  of  the  entire  population 
having  to  be  supported  in  public  buildings  of  various  kinds 
at  the  expense  of  the  overworked  and  overtaxed  remnant. 
It  is  impossible  for  me  here  to  do  more  than  allude  to  this 
problem  gravely  affecting  national  vitality,  but  Members  may, 
if  they  so  desire,  glean  some  useful  information  from  the  paper 
read  before  the  Society  for  the  Study  of  Inebriety  on  July 
15  last  by  Dr.  Jones,  physician  and  superintendent  of  the 
London  County  Asylum,  Claybiiry. 

In  burdening  posterity  with  heavy  liabilities,  due  considera- 
tion should  be  given  to  the  possibilities  of  the  future  creating 
financial  demands  at  present  unthought  of,  and  in  dealing 
with  the  financial  requirements  of  the  present,  speculative 
burdens  which  may  hereafter  prove  dead  loads,  should  not  be 
piled  up. 

Another  danger  attaching  to  the  lines  of  municipal  progress 
lurks  in  the  direct  labour  question.  With  an  experience  of 
about  equal  duration  of  contract  and  direct  work,  I  find 
contract  work  generally  much  less  expensive,  but  as  a  rule  not 
so  well  executed  as  when  carried  out  by  direct  labour.  The 
reduced  excellence  of  the  work  arises  from  the  natural  disposi- 
tion to  increase  profit  at  the  sacrifice  of  excellence,  and  the 
increased  cost  of  the  directly  executed  work  arises  chiefly 
from  the  difficulties  attaching  to  municipal  labour.  Apparently 
vested  with  absolute  control,  the  engineer  or  superintendent 
at  the  head  of  the  work  encounters  such  subtle  influences 
in  the  interests  of  the  workmen  adverse  to  economical  adminis- 
tration as  renders  it  impossible  to  obtain  the  same  amount  of 
labour  for  wages  as  a  contractor  would  succeed  in  getting,  and 
that  without  sweating  his  men.  Influences  all  tend  to  add 
names  to  the  municipal  workmen's  list  and  to  create  difficulties 
in  getting  them  off  when  once  added,  and  hence  it  arises  to  a 
great  extent  that  municipal  work  has  to  be  found  and  fitted  to 
the  men,  whilst  in  contracting  the  men  are  discharged  and 
changed  in  accordance  with  the  fluctuations  and  demands  of 
the  work. 

In  municipal  as  in  national  work  the  power  of  combined 
labour  is  making  itself  felt  naturally  for  the  advancement  of 
its  present  interests,  but  possibly  to  the  future  detriment  of 
the  commonweal.  So  long  as  any  body  of  workers  can  by 
their  votes  secure  representatives  on  councils  and  in  Parlia- 
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ment  they  will  to  some  extent  dictate  the  terms  of  their 
employment,  and  thus  it  happens  that  throughout  the  country 
a  body  of  workers  is  being  created  with  privileges  denied  to 
the  outside  ranks,  a  state  of  things  either  unjust  to  the  latter 
or  preferentially  unfair  to  the  former. 

Some  of  the  points  hereinbefore  alluded  to  would  not  have 
formed  part  of  my  address  had  I  allowed  personal  policy  to 
outweigh  a  sense  of  duty,  possibly  erroneous,  but,  at  any  rate, 
conscientious.  I  have  a  very  strong  feeling  that  the  competi- 
tive efforts  of  the  large  towns,  whilst  probably  conducing  to 
the  present  prosperity  of  each,  are  antagonistic  to  the  future 
welfare  of  the  country  as  a  whole,  and  must  result  in  a 
decadent  population,  deficient  in  the  virile  merits  necessary 
for  a  country's  advancement  in  the  conflict  of  nations. 

In  municipal  matters,  as  in  national  affairs,  the  preponde- 
rating vote  of  the  elective  units  decides  the  policy  of  the 
elected  body.  Each  municipal  council,  therefore,  determines 
the  broad  lines  of  its  work,  having  due  regard  to  the  statutes, 
and  it  rests  with  the  officials  to  carry  out  the  municipal  work 
on  the  lines  so  laid  down,  taking  special  care  to  get,  as  far  as 
possible,  proper  value  for  money  expended.  Such,  doubtless, 
is  the  primary  duty  of  the  official ;  still,  at  the  same  time,  he 
should  not,  firom  personal  considerations,  shrink  from  submit- 
ting his  views,  backed  up  by  facts  and  experience.  It  should 
be  borne  in  mind  that  municipal  bodies  are  constantly 
changing,  and  members  making  mistakes  can  quickly  retire 
from  the  scene,  but  the  official  remains  and  has  to  face  the 
results,  and  perchance  bear  the  blame  of  mistakes  committed 
in  opposition  to  his  judgment  and  advice. 

In  a  recent  return  it  was  stated  that  the  loans  raised  by 
local  authorities  in  England  and  Wales  during  the  past  twenty- 
six  years  amounted  to  close  upon  320  millions  sterling,  and 
when  we  consider  that  the  greater  portion  of  that  sum  has 
been  spent  under  the  supervision  of  Members  of  this  Associa- 
tion, some  idea  may  be  gathered  of  the  responsibilities  discharged 
by  them.  Upon  those  responsibilities  I  would  urge  Members 
to  devote  all  their  skill,  coupled  with  zeal  and  int^rity,  both 
for  the  credit  of  our  profession  and  in  order  that  we  may,  at  the 
end  of  our  life's  work,  experience  the  satisfaction  of  having  done 
our  duty. 

In  concluding  my  observations  I  take  this  opportunity  of 
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adverting  tx)  the  continued  advance  of  our  Association,  which 
now  numbers  1034  Members  of  all  grades,  and  I  venture  to 
express  the  hope  that  each  Member  will  do  his  best  to  pro- 
mote the  welfare  of  the  Association  so  that  its  future  may 
compare  not  unfavourably  with  the  past.  This  duty  rests 
more  especially  with  the  younger  Members,  whose  zeal  and 
energy,  united  with  the  riper  experience  of  the  older  Members, 
should  effectually  surmount  the  difficulties  which  doubtless 
will  strew  the  future  path  of  progress,  and  I  would  ui^e  upon 
the  former  to  contribute  papers  and  take  an  active  part  in  the 
discussions.  Their  efforts  will  be  welcomed  in  that  spirit  of 
professional  brotherhood  which  so  closely  unites  the  Members 
in  the  ties  of  Mendship. 
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THE  EXPERIMENTAL  BACTERIAL  TREATMENT 
OF  LONDON  SEWAGE. 

By  Professor  FRANK  CLOWES,  D.Sc.  (Lond.),  F.I.C. 


Introductory. 

The  London  Countjr  Council  is  the  authority  which  is  responsible 
for  dealing  with  the  sewage  of  London.  Before  the  Council  was 
created,  the  responsibility  rested  with  the  Metropolitan  Board 
of  Works. 

The  crude  sewage  was  originally  discharged  at  various  points 
into  the  Thames  within  the  London  district.  This  method  of 
disposal  led  to  very  serious  nuisance.  The  solid  faecal  matter 
from  the  sewage  was  deposited  during  the  cooler  weather  upon 
the  river  bed  and  the  foreshores.  When  higher  temperatures 
prevailed,  this  solid  fsecal  matter  underwent  change,  which 
owing  to  the  exclusion  of  air,  and  to  the  absence  of  dissolved 
oxygen  in  the  river  water,  was  of  an  offensive  putrefactive 
nature.  The  foreshores  were  highly  offensive  in  summer-time 
for  this  reason.  But  the  putrefying  masses,  borne  up  by  the 
gaseous  matter  which  they  were  emitting,  also  floated  on  the 
river  surface,  carrying  foul  smells  up  and  down  stream  as  they 
were  drifted  by  the  ebbing  or  flowing  tide. 

The  offence  caused  by  the  solid  faecal  matter  was  prevented 
by  constructing  a  system  of  intercepting  sewers,  which  delivered 
the  whole  of  the  North  London  sewage  fifteen  miles  down 
stream  to  an  outfall  at  Beckton,  on  the  northern  bank  of  the 
river,  and  the  whole  of  the  South  London  sewage  at  an  outfall 
at  Crossness,  somewhat  farther  down  stream  on  the  southern 
bank  of  the  river.  The  sewage  arriving  at  these  outfalls  was 
subjected  to  screening,  and  then  to  a  process  of  sedimentation 
by  being  passed  slowly  through  long  and  capacious  settling 
channels.    The  efSuent  passed  direct  into  the  river,  whilst  the 
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sediment,  or  "  sludge,"  in  a  semi-liquid  condition,  was  disposed 
of  by  being  carried  out  into  the  estuary  in  tank  steamers,  and 
allowed  to  flow  out  from  the  tanks  on  the  ebb  tide. 

The  sewage  is  still  treated  in  this  way.  It  receives  an  ad- 
mixture of  chemicals,  which  at  present  consist  of  small  pro- 
portions of  solutions  of  sulphate  of  iron  and  of  lime.  These  are 
added  before  it  passes  into  the  settling  channels.  The  addition 
of  these  chemicals  promotes  sedimentation,  and  lessens  the 
emission  of  foul  gases,  but  the  amount  of  chemicals  added  has 
been  reduced  as  low  as  is  possible  to  combine  economy  with  the 
above  objects. 

The  present  treatment  has  entirely  removed  the  nuisance 
arising  from  foul  foreshores  and  from  floating  faecal  matter ;  but 
when  it  was  adopted,  a  warning  was  issued  that  dissolved  in- 
visible putrescible  matter  would  remain  in  the  effluent,  which 
could  only  be  removed  by  treatment  on  land  or  by  other 
methods.  The  bacterial  treatment  of  the  effluent  on  the  land 
was  found  to  be  impracticable,  as  the  low-lying  marshy  ground 
in  the  neighbourhood  of  the  outfalls  was  found  to  be  quite 
imsuited  to  receive  the  large  amount  of  liquid  discharged  from 
the  London  sewers.  But  when  the  controlled  bacterial  treat- 
ment of  sewage  in  suitable  beds  or  tanks  was  shown  to  be 
successful  by  the  Massachusetts  experiments,  the  London  County 
Council  at  once  adopted  the  recommendation  of  their  Chemical 
Adviser,  and  started  on  an  experimental  scale  the  controlled 
bacterial  treatment  of  a  small  portion  of  the  London  sewage. 

General  History  of  Experimental  Bacterial 
Treatment. 

The  bacterial  treatment  of  sewage  in  reality  commenced 
with  the  experimental  filtration  of  sewage  through  various 
natural  soils,  which  was  carried  out  in  the  laboratory  of  the 
Boyal  Commission  on  Bivers  Pollution.  It  was  found  that 
when,  under  laboratory  conditions,  the  different  permeable  soils 
received  alternately  a  flow  of  sewage  and  a  flow  of  air,  sewage 
effluent  of  a  satisfactory  nature  was  obtained.  It  was  not 
known  at  that  time,  but  it  has  since  been  abundantly  proved, 
that  the  purification  of  the  sewage  was  not  due  to  any  quality 
inherent  in  the  soil,  since  stones  and  coal  are  equally  effica- 
cious, but  was  due  to  the  presence  of  bacteria  in  the  soil,  or  to 
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their  introduction  into  the  soil  from  the  sewage.  If  these  bac- 
teria are  occasionally  supplied  with  oxygen,  they  are  able  to 
inoffensively  break  down  the  complicated  substances  in  the 
sewage,  and  thus  to  prevent  them  from  subsequently  under- 
going offensive  putrefactive  changes. 

The  purification  of  sewage  by  intermittent "  land  treatment " 
is,  in  reality,  a  purely  bacterial  process.  It  was  largely  adopted, 
and  many  so-called  "  sewage  farms  "  were  laid  out  for  this  pur- 
pose. Where  the  soil  was  of  a  suitable  character,  and  the  farms 
were  suitably  laid  out  and  properly  managed,  the  treatment  has 
been  successful.  But  difficulties  arising  from  unsuitability  of 
soil  and  from  other  conditions,  and  the  large  areas  required  by 
the  greater  centres  of  population,  have  restricted  the  application 
of  the  "  land  treatment "  of  sewage. 

But  when  it  was  shown  by  the  Massachusetts  experiments 
that,  by  placing  the  action  of  bacteria  under  regulated  condi- 
tions, their  purifying  action  could  be  exercised  with  regularity, 
certainty  and  precision,  and,  moreover,  that  the  area,  space  and 
time  requisite  for  their  purifying  action  could  be  vastly  reduced, 
it  became  manifest  that  the  purification  of  ordinary  domestic 
or  town  sewage  by  natural  or  bacterial  means  could  be  made 
universally  applicable. 

SUMMABY  OF  EXPERIMENTAL  WORK  OF  THE   COUNCIL. 

The  London  County  Council  commenced  its  experimental 
treatment  on  these  lines  in  May  1892,  under  the  advice  and 
superintendence  of  my  predecessor.  These  early  trials,  on  a 
small  scale,  were  eminently  successful,  and  they  led  to  the 
construction  of  an  acre  coke-bed  at  Beckton  in  1893.  This  bed 
is  still  in  operation,  treating  intermittently  the  effluent  from 
the  settling  channels.  The  effluent  which  is  discharged  from 
this  bed  shows  an  average  purification  of  over  90  per  cent.,  as 
compared  with  the  original  sewage,  the  purification  being  mea- 
sured by  determination  of  the  amounts  of  putrescible  organic 
matter  present  as  measured  by  the  oxygen  which  this  matter 
takes  from  permanganate. 

This  experimental  work  came  under  my  direction  in  Sep- 
tember 1898,  and  I  have  to  acknowledge  the  very  effective 
carrying  out  of  the  experimental  work  by  the  Assistant  Chemists 
at  the  outfaUs  (Messrs.  J.  W.  H.  Biggs  and  E.  B.  Pike),  and  the 
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co-operation  of  the  Superintendents  (Messrs.  Beal  and  Stokoe). 
Experimental  brick  and  iron  ttinks,  of  smaller  dimensions,  for 
the  reception  of  fragments  of  coke  and  other  materials,  were  at 
once  brought  into  use,  and  it  was  decided  to  settle,  amongst 
other  questions:  (1)  What  appeared  to  be  the  most  suitable 
material;  (2)  whether  there  was  any  limit  of  depth  of  bed; 
<3)  whether  crude  unsettled  sewage  could  be  treated ;  (4)  what 
were  the  advantages  of  preliminary  sedimentation ;  (5)  whether 
the  efSuent  was  aerated  and  permanently  non-putrescible ;  (6) 
what  was  the  permanency  of  the  purification  and  of  the  beds  ; 
and  (7)  whether  intermittent  treatment  was  the  most  suitable 
means  to  be  adopted.    The  general  results  were  as  follows : — 

1.  Material  for  Forming  Bed. — It  appeared  that  hard  coke 
gave  a  somewhat  higher  degree  of  purification  than  any  other 
material.  It  was  used  in  fragments  of  about  the  size  of  a 
walnut. 

2.  Depth  of  Bed. — The  depth  of  a  particular  bed  was 
gradually  increased  from  4  feet  to  nearly  12  feet,  and  the  puri- 
fication effected  was  carefully  measured.  It  was  found  that  a 
somewhat  better  purification  was  obtained  as  greater  depths 
were  reached.  It  was  evident  that  there  was  no  advantage  in 
limiting  the  depth  of  the  bed,  and  this  is  of  great  importance 
where  land  is  expensive.  Further,  it  was  found  that  even  the 
12-foot  bed  became  readily  aerated  in  the  resting  intervals 
between  the  fillings. 

3.  Treatment  of  Crude  Setoage. — For  some  time  the  beds 
were  supplied  with  unsedimented  sewage,  and  were  found  to 
yield  a  satisfactory  effluent  But  the  capacity  of  the  beds 
rapidly  diminished  during  this  period,  and  on  examination  the 
coke  was  found  to  be  coated  with  grit  from  roadway  wear  and 
tear,  and  with  chaffy  matter  derived  mainly  from  horse  dung. 
The  treatment  of  crude  sewage  was  therefore  stopped,  not 
because  it  ceaaed  to  be  purified,  but  because  the  capacity  of  the 
beds  became  seriously  reduced. 

4.  Treatment  of  Sedimented  Sewage. — In  later  experiments 
the  sewage  was  passed  through  a  settling  tank  of  such  capacity 
that  its  passage  through  the  tank  required  five  hours.  The  in- 
flow and  out-flow  pipes  dipped  below  the  surface  of  the  contents 
of  the  tank,  so  as  to  secure  non-disturbance  of  its  surface.  The 
settlement  of  the  sewage  which  took  place  in  this  tank  pre- 
vented altogether  the  choking  of  the  coke-beds.     It  was  found 
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that  the  uncovered  settling  tank  formed  a  scum  upon  its  surface 
which,  when  unbroken  by  wind  or  rain,  often  attained  con- 
siderable toughness  and  thickness.  This  covering  of  scum  had 
some  advantages,  but  was  by  no  means  necessary.  Arrange- 
ments were  made  for  measuring  accurately  the  suspended  matter 
which  passed  into  this  tank  in  the  sewage,  and  the  amount  which 
remained  at  the  bottom  of  the  tank  after  six  months'  working. 
It  was  found  that  an  average  of  about  50  per  cent,  of  the  sedi- 
ment had  been  resolved  by  bacterial  action  into  the  gaseous  and 
liquid  state.  This  is  an  important  reduction  in  the  amount  of 
the  sludge,  and  the  decrease  would  be  undoubtedly  larger  still 
if  grit  and  mineral  matter  had  been  prevented  from  entering  the 
settling  tank  by  the  passage  of  the  sewage  through  preliminary 
grit  chambers. 

5.  Condition  of  the  Ejffliient — ^The  eflBuent  flowing  from  the 
coke-beds  was  found  to  contain  and  to  retain  dissolved  oxygen. 
This  was  proved  by  chemical  examination,  and  by  the  fact  that 
fish  lived  in  it  for  long  periods.  The  effluent  was  also  examined 
by  exposing  it  in  an  incubator  for  many  days  to  a  summer 
temperature  (SO""  F.) ;  it  was  found  to  remain  inoffensive  under 
this  severe  test 

6.  Permanence  of  the  Material  and  of  the  Purifying  Power  of 
the  Beds, — The  hard  coke  used  in  some  of  the  small  experimental 
beds  has  been  in  use  for  four  years,  and  appears  to  be  still  in 
every  way  suitable  for  use.  The  purifying  power  of  a  bed  seems 
to  rather  increase  than  to  diminish  with  the  age  of  the  bed,  pro- 
vided the  bed  is  worked  in  a  rational  and  proper  manner. 

7.  The  Advantage  of  Intermittent  over  Continuom  Treatment. 
— ^The  method  of  using  the  beds  has  usually  been  that  known 
as  intermittent.  When  they  have  been  fully  worked  they  have 
received  four  fillings  in  the  twenty-four  hours :  this  means  that 
the  bed  has  been  filled  with  settled  sewage  in  about  an  hour, 
the  sewage  has  remained  in  the  bed  for  two  hours,  it  has  then 
been  allowed  to  flow  away  from  below  and  empty  the  bed  in 
about  an  hour,  the  bed  has  then  been  left  full  of  air,  or  "  resting," 
for  about  two  hours.  The  above  cycle  is  repeated  three  times 
in  the  twenty-four  hours.  The  results  obtained  in  this  way 
were  compared  as  regards  the  degree  of  purification  effected,  and 
the  amount  of  sewage  disposed  of  in  the' twenty -four  hours,  with 
the  method  of  continuous  feed,  in  which  the  sewage  never  filled 
the  bed,  but  continually  entered  at  the  top  and  flowed  away 
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from  below.  It  was  found  that  when  a  corresponding  degree 
of  purification  was  effected,  the  amount  of  sewage  dealt  with  hj 
continuous  feeding  was  considerably  less  than  that  dealt  witli 
by  intermittent  feeding. 

8.  General  ConchLsiom, — It  was  concluded,  firom  the  expe- 
rience obtained  from  these  experiments,  that,  provided  a  settling 
tank  and  coke-bed  bacterial  plant  is  properly  constructed  and 
properly  worked,  a  very  uniform  and  satisfactory  purification  of 
the  sewage  is  effected,  and  a  very  large  proportion  of  the  sus- 
pended matter  is  disposed  of;  and  further,  that  the  process  is 
one  which  requires  little  cost  in  maintenance.  A  purely 
domestic  sewage,  when  treated  by  these  processes,  was  found  to 
yield  no  sludge. 

(Conclusion. 

An  attempt  has  been  made,  in  preparing  this  paper,  to  give 
a  summary  of  the  most  important  results  which  have  been 
obtained  by  the  Council's  experimental  work.  The  detailed 
statement  would  necessarily  be  of  a  very  lengthy  nature.  But 
it  should  be  mentioned  that  the  London  County  Council  has 
decided  to  publish  in  book  form  an  account  of  this  investigation ; 
this  treatise  is  already  in  the  press,  and  it  is  hoped  that 
the  Council's  object  in  publication  will  be  attained,  and  that  the 
book  will  be  found  of  considerable  use  to  those  on  whom  the  re- 
sponsibility rests  of  dealing  with  the  sewage  of  our  centres  of 
population. 


DISCUSSION. 

Professor  Henry  Robinson  :  I  beg  to  propose  a  hearty  vote 
of  thanks  to  Professor  Clowes.  The  paper  contains  the  following 
paragraph:  "But  when  the  controlled  bacterial  treatment  of 
sewage  in  suitable  beds  or  tanks  was  shown  to  be  successful  by 
the  Massachusetts  experiments,  the  London  County  Coimcil  at 
once  adopted  the  recommendation  of  their  Chemical  Adviser, 
and  started  on  an  experimental  scale  the  controlled  bacterial 
treatment  of  a  small  portion  of  the  London  sewage  "  ;  and  also 
the  following  paragraph :  "  But  when  it  was  shown  by  the 
Massachusetts  experiments  that,  by  placing  the  action  of  bacteria 
imder  regulated  conditions,  their  purifying  action    could  be 
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exercised  with  regularity,  certainty  and  precision,  and,  moreover, 
that  the  area,  space  and  time  requisite  for  their  purifying  action 
could  be  vastly  reduced,  it  became  manifest  that  the  purification 
of  ordinary  domestic  or  town  sewage  by  natural  or  bacterial 
means  could  be  made  universally  applicable."  The  inference  to 
be  drawn  is  that  the  County  Council  followed  the  lines  laid 
down  by  the  Massachusetts  Board,  whereas  it  is  not  so.  I  desire 
to  point  out  that  the  results  of  the  experiments  of  the  Massa- 
chusetts State  Board  of  Health  led  to  conclusions  which  I  have 
summarised  at  pages  161  and  162  of  my  book  on  '  Sewerage  and 
Sewage  Disposal,'  thus:  ''During  1890,  sewage  was  filtered 
through  a  bed  of  washed  gravel  stones  five  feet  deep.  For  nine 
months  sewage  was  applied  nine  times  a  day  for  six  days  in  the 
week,  in  quantity  equivalent  to  81,400  gallons  per  acre  per  day 
(or  70,000  gallons  per  acre  per  day  all  the  year),  with  the 
result  that  98*6  per  cent,  of  the  organic  matter  in  the  sewage 
was  converted  into  nitrates,  and  more  than  99  per  cent,  of  the 
bacteria  were  destroyed.  The  quantity  was  then  increased  by 
applying  the  same  amount  hourly  for  fourteen,  instead  of  nine, 
hours.  This  was  equivalent  to  126,000  gallons  per  acre  per  day 
for  six  days  in  the  week  for  three  months,  ending  October  24, 
when  98*5  per  cent  of  the  organic  matter  was  found  to  have 
been  converted  into  nitrates,  and  more  than  99*6  per  cent,  of 
the  bacteria  were  destroyed.  In  November  the  quantity  was 
again  increased."  The  following  paragraph  is  one  to  which 
special  attention  is  directed:  "The  experiments  with  gravel 
stones  afforded  the  best  illustration  of  what  takes  place  in  the 
purification  of  sewage.  The  slow  movement  of  the  liquid  (even 
with  the  coarser  suspended  matters  contained  in  the  sewage)  in 
thin  films  over  the  surface  of  the  stones  in  contact  with  air 
caused  97  per  cent,  of  the  organic  nitrogenous  matter — a  large 
part  of  which  was  in  solution — as  well  as  99  per  cent,  of  the 
bacteria,  to  be  removed  during  a  period  of  some  months.  There 
remained  in  the  effluent  only  3  per  cent,  of  the  decomposable 
organic  matter  of  the  sewage."  I  hope  that  what  I  have  pointed 
out  will  not  go  unheeded  by  those  interested  in  the  County 
Council  outfall  works.  They  have  opportunities  of  conducting 
experiments  which  would  be  of  value  to  all  of  us,  and  in 
showing  that  what  has  been  done  is  not  following  up  the 
Massachusetts  experiments.  It  is  not  with  a  view  of  offering 
captious  criticism,  but  of  getting  them  to  adopt  and  develop 
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the  system  which  the  Massachusetts  State  Board  pointed  out 
gave  the  best  results,  instead  of  continuing  to  follow  a  course  at 
variance  with  it  If  you  take  the  trouble  to  refer  to  the  Third 
Eeport  of  the  London  County  Council,  you  will  find  that  the 
conclusions  published  by  Professor  Clowes  and  Dr.  Houston  are 
absolutely  at  variance  with  each  other.  I  will  not  trouble  to 
read  them.  You  may  take  it  as  fact  which  is  borne  out  by  the 
report,  that  whereas  one  of  the  experts  ckims  that  the  "  contact 
bed"  is  absolutely  successful,  the  other  points  out  that  ''the 
effluents  from  the  bacterial  beds  cannot  be  reasonably  assumed 
to  be  more  safe  in  their  possible  relation  to  disease  than  raw 
sewage  slightly  diluted,  but  otherwise  unaltered  in  its  bacterial 
composition."  I  am  speaking  in  the  presence  of  many  who  are 
interested,  like  myself,  in  the  sewage  question,  and  they  will 
agree  with  me  that  the  literature  proceeding  frt)m  the  London 
County  Council,  and  from  the  Commission  on  Sewage,  during 
the  last  few  years,  instead  of  assisting  us,  has  caused  embarras- 
ment  and  confusion,  coming  as  it  does  from  authorities  whom  we 
had  hoped  and  expected  would  have  given  us  some  practical 
results  of  value.  I  am  of  opinion  that  the  "contact  bed" 
method  is  not  one  which  will  be  in  use  many  years  longer, 
though  large  sums  of  money  have  been  spent  in  the  past,  and 
are  proposed  to  be  spent  now.  I  am  of  opinion  that  the 
*'  percolating  "  system  in  the  presence  of  air,  which  the  Massa- 
chusetts Board  foimd  the  best,  and  which  I  have  adopted  in  my 
own  practice,  will  be  found  the  most  efficient  and  the  most 
economical  I  do  not  intend  to  refer  to  the  Sewage  Com- 
missioners' Beport  beyond  saying  that  what  they  have  done  in  the 
past  has  not  been  as  helpful  to  engineers  as  was  hoped  for,  and 
we  all  feel  that  the  Commissioners  should  devote  some  of  their 
time  to  dealing  with  practical  engineering  matters,  instead  of 
publishing  blue  books  containing  masses  of  evidence  and  in- 
vestigations, which  could  be  characterised  as  having  but  little,  if 
any,  bearing  on  the  sewage  problem  that  the  Commission  was 
appointed  to  investigate. 

Mr.  C.  H.  Cooper  :  Li  seconding  the  vote  of  thanks,  I  regret 
I  have  not  had  an  opportunity  of  carefully  reading  Dr.  Clowes's 
paper,  but  in  glancing  at  it  I  am  rather  surprised  that  he  advo- 
cates an  increase  in  the  depth  of  filtering  beds.  When  one  gets 
careful  analyses  taken  frt)m  the  diSerent  depths  of  such  beds,  as 
was  done  by  the  Massachusetts  State  Board,  he  will  find  that 
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by  far  the  greatest  amount  of  work  is  done  at  the  snrfi&ce.  In 
the  bed  at  Barking,  as  formerly  worked,  the  water  was  only 
allowed  to  rise  to  within  a  few  inches  of  the  surface,  so  that  no 
surface  work  took  place  with  such  experiments.  I  do  not 
wonder  at  Dr.  Clowes  coining  to  the  conclusion  that  if  he 
deepens  his  bed  he  will  get  an  equivalent  amount  of  purifica- 
tion for  every  foot  in  depth.  To  my  mind  that  is  totally 
erroneous,  if  you  take  into  calctdation  the  work  done  at  the 
surface.  What  is  the  use  of  the  various  systems  which  have 
been  devised  for  distributing  the  sewage  over  the  surface  of 
beds  in  the  form  of  a  spray  ?  It  is,  that  the  sewage  is  partly 
aerated  before  it  comes  on  the  bed.  At  the  surface  the  sun,  the 
wind  and  the  air,  all  help  in  the  treatment.  As  to  arresting  grit 
upon  entering  the  sewers,  can  you  get  a  more  expensive  means 
of  getting  rid  of  such  grit  ihsji  that  adopted  here  in  London, 
where  it  has  to  be  loaded  into  carts  by  hand  out  of  the  catch- 
ment pits  of  the  street  gullies,  and  carted,  perhaps  for  miles,  to 
a  tip ;  whereas,  by  allowing  Hie  grit  to  enter  proper  sewers,  it 
would  be  carried  away  with  the  sewage  to  Barking  or  Crossness, 
when  it  would  add,  of  course,  to  the  sludge,  and  cost,  perhaps, 
2d.  per  ton  to  baige  it  out  to  sea;  but  if  coUected  in  t^e  streets 
it  possibly  costs  lOs.  per  ton.  I  think  that  is  one  of  the  great 
mistakes  of  London  government  in  having  the  sewer  authority 
separate  from  the  street  authority.  You  get  the  sewer  authority 
preventing  every  bit  of  grit  going  into  the  sewers,  instead  of  its 
going  down  to  t^e  outfall  and  being  dealt  with  at  the  least  cost. 
Mr.  E.  J.  SiLCOCK :  There  are  one  or  two  points  with  regard 
to  the  paper  which  I  think  should  bo  dealt  with  to-day,  more 
particularly  because,  coming  from  the  source  which  they  do,  the 
views  put  forward  will  be  looked  upon  as  being  largely  autho- 
ritative. First  of  all,  with  regard  to  the  material  to  be  used 
in  contact  beds.  The  Author  says  that  the  best  material  to 
use  is  coke,  and  he  asserts  that  the  d^ree  of  purification  ob- 
tained by  coke  in  London  has  been  in  excess  of  the  degree  of 
purification  obtained  by  any  other  material  I  venture  to  think 
the  experience  in  London  is  not  the  universal  experience.  Other 
materials  have  been  tried  in  other  places^  and  the  degree  of  puri- 
fication obtained  has  been  quite  as  good  as  from  coke;  and 
we  know  there  are  very  great  drawbacks  in  the  use  of  coke, 
because  it  breaks  down  and  becomes  smaller  in  size  with  age. 
The  Author  says  that  for  four  years  the  coke  used  at  Barking 
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has  not  deteriorated  in  size.  The  coke  used  musj;  be  of  an 
exceedingly  good  quality  to  stand  for  four  years  without  dis- 
integration. I  believe  that  a  harder  material  than  coke  will 
prove  the  more  economical  material  for  making  contact  beds. 
The  next  point  is  with  regard  to  contact  beds  v.  continuous  fil- 
tration. The  Author  has  not  been  good  enough  to  give  us  any 
evidence  on  which  he  bases  his  conclusion  that  contact  beds  are 
better  than  continuous  filters,  but  to  convince  us  he  will  have  to 
give  us  something  more  than  a  bare  statement  of  opinion.  Con- 
tact beds  do,  undoubtedly,  lose  capacity.  Those  who  have  had  any 
experience  with  contact  beds  will  know  that,  even  with  a  septic 
tank  of  greater  capacity  than  that  mentioned  by  the  Author — 
five  hours'  sewage  capacity — there  is  a  certain  amount  of  material 
going  into  the  contact  beds  which,  after  being  acted  upon  in  the 
beds,  becomes  inert,  and  remains  in  the  beds  and  reduces  their 
capacity.  The  advantage  of  the  continuous  filter  is  this :  by  having 
the  material  of  a  very  much  larger  size  than  in  contact  beds,  this 
inert  material  is  washed  through  the  filter,  and  the  latter  does 
not  lose  its  capacity,  but  goes  on  purifying  the  sewage  with- 
out depreciating  in  value.  That  is  a  strong  point  in  favour  of 
the  continuous  system,  and  the  results  of  experiments  which 
have  been  carried  out,  prove  up  to  the  hilt  that  the  degree 
of  purification  obtained  by  continuous  filtration  is  at  least 
equal  to  that  obtained  by  contact  beds.  I  should  like  to 
say  one  word  as  to  continuous  filtration  on  a  system  on  which 
there  shall  be  no  septic  action  to  precede  the  continuous  filter. 
Hitherto  it  has  been  assumed  that  for  continuous  filtration  the 
septic  tank  was  a  necessity.  It  was,  I  think,  a  debatable  ques- 
tion whether  any  septic  action  was  necessaiy  in  the  case  of 
contact  beds,  because  it  is  not  quite  clear  that  the  anaerobic 
organisms  do  not  carry  on  some  action  in  those  beds.  But  it 
has  hitherto  always  been  considered  that,  for  a  continuous  filter, 
it  was  necessary  to  have  the  septic  process  to  precede  it  The 
objection  to  that  is  that  the  septic  process  is  likely  to  cause  a 
nuisance  from  smell,  and  therefore,  for  certain  positions,  the 
septic  tank  cannot  be  used.  From  experiments  which  have 
been  carried  on  at  the  Leeds  sewage  works  now  for  some  time,  it 
has  been  proved  that  the  continuous  filter,  without  any  septic 
action  at  all,  will  give  good  results  in  the  way  of  puriiication. 
The  sewage  is  taken  direct  from  the  outfall  sewer  on  to  the  dis- 
tributors, the  only  preceding  treatment  being  screening.    The 
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screen  used  is  one  of  a  very  fine  mesh.  It  is  desirable  to  screen 
out  as  much  as  possible  of  the  suspended  matter  in  the  sewage ; 
that  tends  to  clog  up  the  top  surface  of  the  continuous  filter.  If 
that  is  removed  by  a  screen  before  the  sewage  is  applied  to  the 
filter,  better  results  can  be  obtained.  That  filter  has  now  been 
working  for  a  considerable  time,  and  giving  excellent  results. 
The  effluent  contains  considerable  quantities  of  matter  in  sus- 
pension, which  gives  the  appearance  of  a  clouded  effluent,  but 
that  matter  in  suspension  is  thoroughly  oxidised  and  is  non- 
putresciblCy  and  there  is  no  reason  at  all  why  it  should  not  be 
allowed  to  be  turned  into  any  ordinary  stream.  If  it  is  desired 
to  have  a  thoroughly  clear  effluent,  there  is  no  difficulty  in 
taking  that  suspended  matter  out  by  an  ordinary  sand  filter, 
worked  in  the  same  way  as  an  ordinary  water  filter.  The 
material  taken  out  will  readily  dry,  is  non-putrescible,  and  can 
be  spaded  ofT  the  sand  at  a  very  small  expense,  and  it  does 
away,  practically,  with  the  smell  altogether.  The  same  result 
can  be  obtained  by  sedimentation  without  filtration  or  by  land 
treatment. 

Mr.  A.  Cresr  :  I  think  the  experiments  carried  out  by  the 
London  County  Council  have  been  instrumental  in  bringing  to 
bear  upon  this  subject  a  great  deal  of  thought  by  Members  of 
this  Association,  and  I  think  that  to  gentlemen  who  devote 
nearly  the  whole  of  their  time  to  the  subject  we  must  look  to 
some  extent  for  light  and  leading.  During  the  last  three  years 
I  have  been  experimenting  with  filters  of  one  kind  or  another. 
Notwithstanding  that  we  had  only  recently  completed  a  big 
scheme  of  chemical  precipitation,  that  was  found  fault  with  by 
the  Local  Grovemment  Board  and  by  the  authority  that  had 
jurisdiction  over  the  river  into  which  the  effluent  flowed.  First 
of  all  we  put  down  an  ordinary  septic  tank  with  filter  beds. 
These  were  not  so  satisfactory  as  we  might  have  wished.  I  then 
tried  contact  beds,  and  I  must  say  my  experience  of  contact  beds 
was  that  they  were  very  satisfactory.  The  only  objection  I  had 
was  that  for  the  area  covered  you  could  only  get  such  a  small 
number  of  gallons  per  24  hours  through  Uiem.  I  then  tried 
the  continuous  filter,  with  a  radiating  distributor,  and  that  has 
been  at  work  three  years,  giving  excellent  results.  With  r^ard 
to  the  point  raised  by  Mr.  Silcock,  as  to  the  disintegration  of 
the  material,  that  is  a  most  important  matter.  About  twelve  or 
fifteen  months  ago,  when  the  filter  was  off  for  the  construction 
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of  a  grit  tank,  I  took  the  t)pportunity  of  opening  down  to  the 
material  forming  one-half  of  the  bed.  I  found  the  material 
quite  clean  and  sweet.  It  was  common  clinker  obtained  in  the 
neighbonrhood.  I  turned  all  the  material  in  one-half  of  the 
filter  over,  and  at  the  bottom  found  there  was  an  accumidation 
of  about  6  inches  of  fine  black  ash,  which  had  set  so  hard  that 
no  matter  what  quantity  of  water  had  been  turned  into  the 
filter,  it  would  have  been  impossible  to  wash  it  away.  Aftet  I 
had  removed  this  fine  ash,  I  made  up  this  side  with  the  old 
material  and  sufficient  new  to  make  up  the  deficiency,  aild 
re-started  the  filter.  For  some  time  after  re-staxting,  the  side  of 
the  filter  that  had  been  restored  gave  very  much  better  results 
than  the  old  part  of  the  filter.  There  was  not  so  large  a  propor- 
tion of  suspended  matter,  and  the  effluent  gave  better  results, 
both  in  oxygen  absorbed  and  albuminoid  ammonia ;  but  in  six 
months'  time  there  was  no  difference  between  the  two  sides  of 
the  filter.  The  results  week  by  week  showed  there  was  no 
difference,  but  that  the  old  part  of  the  filter  was  just  as  good  as 
the  new.  With  reference  to  the  best  filtering  material,  I  have 
had  an  experiment  in  hand,  but  I  am  sorry  it  has  only  been  at 
work  for  such  a  short  time  that  I  cannot  give  any  definite 
results.  The  filter  is  100  feet  diameter,  made  of  ordinary  pigeon- 
hole brickwork  filled-in  in  sections.  The  larger  section  is  of 
clinker;  another  section  filled  in  with  ordinary  gas  coke ;  a  third 
section  with  broken  bricks ;  and  a  fourth  section  with  what  is 
called  in  the  north  honeycomb  slag.  It  is  very  porous,  very 
hard,  and  gives  no  signs  of  disintegration.  I  have  had  it  lying 
in  water  for  two  years  without  it  giving  any  sign  of  disintegra- 
tion. I  have  had  these  working  for  about  a  month.  The 
conditions  are  identical;  the  same  depth;  the  same  quality 
of  sewage ;  and  I  hope  at  a  later  date  to  give  the  Association 
information  in  connection  with  it.  I  am  afraid  this  system  of 
bacteriological  treatment  of  sewage  is  not  going  altogether  to 
solve  the  difficulty.  It  is  going  to  reduce  the  quantity  of  sludge 
enormously,  but  at  the  same  time  I  believe  the  remaining  sludge, 
that  is,  the  sludge  fix)m  the  open  septic  tank,  is  going  to  be  very 
difficult  to  treat  or  press  on  the  lines  we  have  been  accustomed 
to  press  sewage  sludge. 

Mr.  J.  D.  Watson  :  In  considering  this  paper  we  should  not 
forget  that  London  is  in  a  peculiar  position.  The  effluent  is  dis- 
charged into  a  very  large  river,  and  it  may  not  be  necessary  to 
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produce  an  effluent  as  good  as  would  be  required  in  various 
parts  of  the  country.  Nothing  is  said  as  to  whether  the  London 
sewage  is  particularly  strong,  or  whether  it  is  of  a  moderately 
weak  character,  but  even  if  it  is  very  weak  I  am  rather  sur- 
prised to  find  the  statement  that  the  treatment  employed 
produces  an  effluent  which  by  chemical  examination  is  found 
to  be  practically  non-putrefactive,  and  able  to  sustain  fish  life. 
I  am  rather  surprised  at  this,  because  I  have  under  my  charge 
about  four  acres  of  beds  constructed  very  much  like  the  beds 
described  here  by  Dr.  Clowes ;  they  are  also  filled  for  the  most 
part  with  coke,  and  I  find  that  the  result  of  treating  raw  sewage 
on  those  beds  is  something  like  50  per  cent  of  purification  on 
raw  sewage.  By  being  more  careful  of  the  quality  of  the  sewage 
put  on  those  beds  and  by  using  them  as  contact  beds  for  the 
ordinary  alternating  periods,  we  can  obtain  something  like  60  per 
cent,  of  purification,  but  that  60  per  cent,  does  not  yield  a  non- 
putrefactive  effluent.  It  may  yield  an  effluent  which  is  good 
enough  for  a  tidal  river,  like  the  Thames  at  Barking  or  Cross- 
ness, but  it  would  not  be  good  enough  for  a  sewage  filtrate 
passing  into  a  stream  like  the  river  Tame,  or  any  other  small 
river  far  removed  fix)m  the  sea.  Professor  Bobinson  has  called 
attention  to  the  fact  that  the  two  London  experts,  Dr.  Clowes 
and  Dr.  Houston^  are  not  altogether  at  one  as  to  what  should  be 
done,  as  to  whether  or  no  the  effluent  is  sufficiently  good  to 
be  discharged  into  the  Thames,  butj  I  hope  that  before  they 
get  to  work  the  experts  will  see  eye  to  eye  in  this  matter. 
With  regard  to  the  material  recommended  in  the  paper,  namely 
coke,  I  may  say  I  have  had  some  difficulty  with  hard  coke. 
One  of  the  difficulties  is  that  it  floats  in  water,  and  when 
the  sewage  is  let  into  the  bed  I  sometimes  find  it  lifts  the  coke 
at  one  part  of  the  inlet  sill,  and  brings  it  round  to  another  part 
of  the  sill ;  special  provision  has  to  be  made  for  retaining  the 
coke  in  the  bed.  Notwithstanding  the  provision  made,  I  have 
to  say  that  tons  of  coke  have  been  washed  away.  I  merely 
mention  that  as  a  warning  to  those  who  are  thinking  of  using 
coke  on  a  large  scale.  Then  I  have  foimd  that  coke  resolves  in 
water,  and  that  is  distinctly  undesirable.  You  ought  to  have,  in 
my  opinion,  a  material  for  bacteria  beds — whether  the  contact 
bed  or  the  percolating  bed — which  will  not  resolve  in  water. 
I  have  tried  various  materials,  amongst  others  slag,  and  I 
am  not  altogether  sanguine  about  obtaining  very  fine  results 
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from  slag.  It  contains  too  much  lime  and  too  much  magnesia. 
But  I  do  not  wish  to  say  very  much  upon  that  subject,  until 
the  tests  which  are  being  made  have  been  continued  for  a  longer 
time.  I  have  tried  clinker,  and  found  that,  like  coke,  it  is  apt  to 
resolve  in  water.  We  are  obliged  to  use  difiTerent  kinds  of 
material  for  different  works,  there  is  not  that  homogeneity 
that  one  would  like  on  comparing  one  result  with  another. 
You  have  to  submit  to  constantly  varying  conditions.  I  think 
it  will  be  found  that  we  shall  all  be  obliged  to  use  the  material 
at  our  hands  more  or  less.  In  one  district  gravel,  in  another 
stone,  in  another  coal,  in  another  clinker;  in  another  we  may 
obtain  a  hard  broken  brick.  I  believe  that  to  be  a  very  good 
material.  My  Board  have  just  accepted  tenders  for  percolating 
beds  of  four  acres,  filled  with  broken  Staffordshire  bricks.  I 
think  that  will  form  a  good  material,  but  it  is  not  so  cheap  as 
some  others.  I  saw  a  very  excellent  bed  at  Hanley  made  of 
broken  saggers.  That  material  is  about  the  finest  that  can  be 
obtained,  but  it  is  a  material  which  can  only  be  found  in  a  very 
small  quantity. 

Communicated  Eeply. 

Dr.  Clowes  :  (1)  There  is  no  variance  of  opinion  between 
the  chemist  and  bacteriologist  in  the  third  report  issued  by  the 
London  Coimty  CoundL  Chemically  the  bacterial  effluent 
shows  a  great  improvement  upon  the  sewage;  it  is  not 
putrescible  when  incubated  at  80°  F.,  its  rapidly  changeable 
organic  matters  have  been  removed,  and  it  is  in  a  condition  of 
aeration  sufficient  to  support  the  life  of  fish.  The  bacteriologist 
states  that  hacterially  he  foimd  the  effluent  not  appreciably 
better  than  the  sewage,  a  statement  which  is  entirely  compatible 
with  that  made  by  the  chemist,  and  he  goes  on  to  praise  the 
bacterial  process.  (2)  The  contact  method  of  treatment  has  been 
tried  in  the  County  Council  experiments  in  competition  with  the 
"so-called"  sprinkling  method,  and  was  approved  because  it 
gave  a  purer  effluent  and  dealt  with  a  larger  volume  of  sewage 
in  the  same  time.  (3)  The  purification  by  bacteria  occurs  at  the 
surface  of  each  fragment  of  coke  or  other  material,  and  not  at  the 
surface  of  the  led  only.  A  deep  bed,  therefore,  has  the  advantage 
of  dealing  with  a  larger  volume  of  sewage  than  a  shallow  one 
covering  the  same  area,  the  volume  dealt  with  being  proportional 
to  the  depth.    (4)  Hard  coke  has  been  foimd  to  serve  for  many 
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years  in  the  bacteria  beds  without  undergoing  disintegration ; 
but  coke  of  an  unsuitable  kind  undoubtedly  suffers  in  this  way. 
Harder  materials,  such  as  clinker  and  furnace  slag,  were  some- 
what inferior  to  coke  in  purifying  power.  The  coke  had  never 
given  trouble  by  floating  away  if  reasonable  processes  of  filling 
are  used.  (5)  The  evidence  tjiat  the  contact  beds  did  not  lose  in 
capacity  permanently  had  been  published  in  the  London  County 
Council's  reports,  many  of  which  were  now  out  of  print;  it 
wotQd  be  republished  in  the  book  about  to  be  issued  by  the 
Council.  The  paper  read  before  the  Association  pretended  only 
to  be  a  summary  of  results  obtained.  (6)  A  properly  managed 
septic  tank  does  not  give  rise  to  nuisance,  and  it  presents  great 
advantage  in  averaging  the  quality  of  effluent  to  the  contact- 
beds,  and  in  delivering  a  suitable  efEiuent. 
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THE  SCOTT-MONCRIEFF  SYSTEM  OF   SEWAGE 
TREATMENT. 

By  W.  D.  SCOTT-MONCRIEFF. 

When  asked  by  your  President  to  read  a  paper  on  the  ''  Scott- 
Moncrieflf  System  of  Sewage  Treatment/'  it  was  with  great 
pleasure  that  the  Author  acceded  to  his  request,  but  at  the 
same  time  it  was  with  considerable  diffidence  that  the  Author 
accepted  the  title  which  was  suggested  to  him.  In  a  purely 
natural  process,  there  are  only  two  lines  upon  which  originsd 
research  can  move— the  one  being  an  investigation  of  the  facts, 
and  the  other  a  development  of  means  for  applying  them. 
Where  the  discoveiy  is  novel,  the  facts  few,  and  the  means  of 
utilising  them  comparatively  simple,  the  labours  of  one  man 
may  be  associated  with  them,  and  the  system  or  method  may  be 
called  by  his  name.  When,  however,  his  discoveries  involve 
the  invocation  of  natural  forces  that  require  the  labour  of 
many  lifetimes  to  elucidate,  he  would  be  a  bold  man  indeed 
who  could  speak  of  his  process  or  system  in  such  a  connection. 
It  is  a  sufficient  source  of  satisfaction  to  the  Author  to  know 
that  the  first  report  upon  his  early  experiments  is  the  first 
literature  on  the  subject  of  the  bacterial  treatment  of  sewage 
upon  the  lines  that  are  now  generally  accepted  as  finaL  Muller 
had  anticipated  the  Author  in  the  suggestion  of  utilising  what 
he  spoke  of  as  *' yeast-like  organisms"  for  the  purification  of 
sewage,  and  Mounts  had  developed  what  is  now  spoken  of  as 
hydrolysis  in  a  resolving  tank  or  chamber,  but  neither  of  them 
had  looked  upon  this  process  as  only  preliminaiy  to  nitrifica- 
tion under  wholly  different  conditions.  On  the  other  hand, 
Warrington  and  the  Massachusetts  Board  of  Health  had  both 
overlooked  the  importance  of  the  anaerobic  fermentation  as  an 
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almost  essential  factor  in  the  natural  sequence  of  mineralisation, 
while  Adeney  did  not  suggest  that  the  process  of  nitrification 
could  be  carried  out  unaided  by  chemicals  of  any  kind.  The 
name  of  the  Author  may  possibly  be  associated  with  this 
sequence  of  anaerobic  followed  by  aerobic  fermentation,  but 
even  if  he  were  to  lay  claim  to  such  a  discovery,  his  individual 
labours  are  trifling  compared  with  the  work  of  others  who  have 
made  innumerable  contributions  to  the  subject  in  many  different 
directions. 

One  peculiarity  of  the  sewage  problem  has  been  that  its 
solution  has  been  a  pressing  need  of  modem  civilisation,  and 
the  scale  upon  which  it  has  to  be  carried  out  has  made  the  dis- 
coveries of  the  laboratory  comparatively  unimportant  unless 
means  could  be  devised  for  applying  them  to  vast  volumes  of 
sewage.  The  consequence  of  tins  has  been  that  millions  of 
money  have  been  spent  upon  schemes  that  were  defective  in 
principle  at  the  outset  because  there  was  no  avfidlable  know- 
ledge as  to  how  the  theory  and  practice  of  bacterially  treated 
sewage  cotQd  be  successfully  combined  so  as  to  cope  with  the 
cases  of  great  urban  or  even  of  small  village  communities. 
Speaking  for  himself,  the  Author  can  only  say  that  years  passed 
between  his  first  experiments  and  the  time  when  he  at  last 
began  to  grasp  the  main  features  of  the  problem,  and  even 
when  he  had  done  so,  and  was  able  to  establish  his  position  by 
absolute  proofs,  the  mechanical  difficulties  that  confronted  him 
appeared  almost  insuperable.  What  the  Author  thinks  he  has 
some  good  reason  to  complain  of  is  that  for  several  years  he 
has  been  arguing  the  necessity  for  more  scientific  methods, 
and  that  he  has  had  neither  support  nor  encouragement  of 
any  kind,  while  all  the  time  great  sums  of  money  are  being 
spent  upon  professional  advice  which  is  often  worse  than 
valueless. 

This  paper  must  be  a  short  one,  and  as  you  are  an  associa- 
tion of  practical  men  who  are  largely  responsible  for  spending 
the  money  of  the  ratepayers,  you  will  no  doubt  wish  to  be 
given  some  practical  counsel  and  advice.  The  Author  will, 
therefore,  say  a  very  few  words  first  about  detritus  chambers  and 
anaerobic  fermentation,  and  then  speak  more  fully  upon  nitrify- 
ing or  oxidising  filters. 

The  most  successful  detritus  tank  known  of  by  the  Author 
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was  not  designed  as  a  detritus  chamber  at  all,  but  as  a  tank  for 
the  deposition  of  sludge  from  chemically-treated  sewage.  By 
ceasing  to  use  chemicals  of  any  kind  it  became  a  detritus 
chamber,  in  which,  on  account  of  its  great  dimensions,  anae- 
robic fermentation  went  on  naturally  before  the  sewage  passed 
to  the  resolving  tanks,  which  were  idso  designed  for  chemically- 
treated  sewage.  The  hydrolysis  in  this  case  is  so  complete  that 
at  the  end  of  two  years  there  has  been  practically  no  deposit  in 
the  resolving  tanks  of  any  kind.  Upon  putting  down  a  pole  it 
strikes  hard  upon  the  bottom  of  the  tanks.  As  the  Author  had 
no  hand  in  the  designing  of  these  tanks  it  is  hardly  for  him  to 
give  you  information  as  to  the  details  of  their  construction  or 
the  method  of  using  them.  They  are  to  be  seen  at  the  Birming- 
ham sewage  works,  and  no  doubt  the  engineer,  Mr.  Watson, 
will  be  pleased  to  give  you  all  particulars.  Putting  this  case 
on  one  side,  it  appears  that  there  is  ample  information  now 
available  for  the  construction  and  management  of  resolving 
tanks,  and  that  this  part  of  the  bacterial  process  is  now  removed 
from  the  debatable  region  of  experiment.  The  Author  does  not 
even  venture  upon  giving  you  advice  upon  this  branch  of  the 
subject.  He  may  say  a  word,  however,  upon  the  first  form  of 
tank  which  he  used  for  the  purposes  of  experiments  in  anae- 
robic fermentation,  which  the  Author  constructed,  and  called  a 
"  Cultivation  Tank."  The  most  absurd  travesties  of  this  appa- 
ratus have  been  experimented  on,  and  papers  have  been  read 
upon  them  to  show  how  they  have  failed.  The  Author  need 
hardly  say  he  is  in  no  way  responsible  for  residts  which  have 
been  the  natural  consequence  of  the  apparatus  being  badly 
designed. 

The  Author  is  afraid  you  will  not  think  very  highly  of  such 
scant  advice  about  detritus  chambers  and  resolving  tanks,  but 
his  reticence  is  really  a  compliment  to  what  has  already  been 
accomplished  in  this  direction,  and  what  will  now  be  the  most 
satisfactory  course  for  all  of  you  to  follow  is  to  compare  your 
various  experiences,  and  to  be  keenly  alive  to  every  kind  of 
criticism  in  matters  both  of  theory  and  practice  so  long  as  it  is 
based  upon  reliable  data. 

Coming  now  to  the  question  of  aerobic  filtration,  the  Author 
finds  himself  upon  different  ground.  The  oxidising  of  oiganic 
nitrogen  in  solution  into  inorganic  nitrogen  is  a  more  difficult 
process   than  the   changes  which  are  produced  by  anaerobic 
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fermentation  in  a  tank.  One  of  the  first  questions  that  occurs 
before  discussing  the  details  of  the  filters  is,  What  is  the 
standard  of  purity  required  in  the  effluent?  Probably  you 
already  know  the  Author's  opinions  on  the  subject  of  effluents. 
The  Author  maintains  that,  wherever  the  percentage  of  oxidised 
to  unoxidised  nitrogen  in  an  effluent  is  as  high  as  the  water  of 
the  Thames  above  the  intake  of  the  water  companies  you  are 
safe  in  ignoring  all  other  conditions,  and  that  where  such  a 
ratio  exists  other  substances,  such  as  ammonia  and  albumenoid 
ammonia  may  be  safely  disr^arded,  because  when  the  ratio 
referred  to  is  sufficiently  high  they  will  be  rapidly  oxidised  by 
the  available  oxygen  in  the  effluent. 

The  Author  thinks  every  one  will  agree  with  him,  that  the 
designing  of  sewage  purification  works  at  the  present  time 
makes  great,  in  fact,  quite  utiusual  and  excessive  demands 
upon  the  intelligence  of  the  engineers  who  are  responsible  for 
the  results  obtained  from  them.  In  other  departments  it  is 
generally  sufficient  for  the  engineer  to  refer  to  his  tables  and 
text-books,  but  as  neither  of  these  are  at  present  available  for 
the  successful  designing  of  bacterial  purification  works  the  con- 
struction of  them  necessarily  requires  a  considerable  element  of 
invention  and  discovery.  This  would  be  of  little  importance  if 
the  necessary  data  were  available,  but,  as  matters  stand,  the 
state  of  knowledge  can  quite  aptly  be  compared  to  that  of  a 
mis-named  expert  who  is  called  upon  to  design  an  electrical 
installation  when  he  is  ignorant  of  the  difiTerence  between  a 
volt  and  an  ampere ;  or  we  might  go  still  farther,  and  compare 
it  to  the  case  of  a  man  who  was  called  upon  to  construct  an 
electrical  installation  before  electrical  science  was  provided 
with  accurate  data  of  any  kind. 

The  knowledge  which  is  absolutely  necessary  in  order  to  the 
successful  design  of  bacterial  plant  for  the  purification  of  any 
particular  sewage  is  as  follows : — 

1st.  It  is  necessary  to  know  the  best  period  during  which 
the  anaerobic  or  putrefactive  fermentation  should  be  carried  on. 
It  is  upon  this  information  alone  that  the  proper  dimensions  of 
the  tanks  for  any  particular  sewage  can  be  stated  with  confi- 
dence, and  ignorance  of  this  important  factor  makes  the  dimen- 
sions of  the  tanks  a  mere  question  of  guesswork. 

2nd.  The  necessary  quantity  of  air  must  be  known,  which  is 
necessary  when  favourable  bacterial  conditions  are  present,  in 
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order  to  oxidise  the  organic  matter,  or  in  other  words,  to  take 
full  advantage  of  the  life  processes  of  the  organisms  which  are 
available. 

3rd.  When  the  proper  period  of  anaerobic  fermentation  and 
the  proper  quantity  of  air  have  been  ascertained,  it  is  necessary 
to  know  the  proper  depth  of  filter,  because,  as  in  the  case  of  the 
resolving  tanks  so  in  that  of  the  filters,  ignorance  is  productive 
of  nothing  but  speculation.  It  may  often  happen  that  twice 
the  necessary  amount  of  filtration  may  be  provided  for  because 
of  an  insufficient  air  supply,  or  in  other  words,  that  half  the 
capacity  may  be  sufficient  when  the  optimum  air  supply  is 
available. 

4th.  The  optimum  quantity  of  liquid  for  each  disdiaige  must 
be  ascertained. 

5th.  The  proper  period  of  rest  between  each  discharge,  in 
order  to  prevent  the  deterioration  of  the  filters  by  gelatinous 
growths,  must  be  found  by  actual  experiment. 

The  Author  thinks  he  is  safe  in  saying  that  it  is  doubtful, 
even  if  all  your  experiences  are  combined  in  one  person,  with 
the  expert  knowledge  of  the  Boyal  Commission  and  their  officers 
and  the  originality  and  enterprise  of  the  Local  Government  Board 
thrown  in  as  well,  he  could  honestly  say  that-^before  he  makes 
recommendations,  or  even  before  he  undertakes  the  easy  task 
of  criticism — he  first  protects  himself  by  ascertaining  these  abso- 
lutely necessary  conditions. 

It  will  be  t^e  object  of  this  paper  to  show  how  a  knowledge 
of  these  factors  can  be  ascertained.  The  necessity  of  having 
data  available  for  any  particular  sewage  before  commencing  to 
design  a  bacterial  plant  is  obvious,  but  the  Author  will  refer 
more  especially  to  the  air  factor,  as  one  that  heis  been  almost 
wholly  disregarded  and  left  more  or  less  to  the  chapter  of 
accidents. 

To  nitrify  5  parts  per  100,000  of  organic  nitrogen  in  an 
effluent  (1  gramme  in  20  litres)  about  half  its  volume  of  air  is 
used  up  in  the  process.  This  is  the  quantity  required  for  supply- 
ing the  necessary  oxygen  to  produce  the  reaction,  but  it  by  no 
means  represents  the  quantity  that  must  be  passed  through  the 
filters,  because  carbonic  add  gas  is  present  in  large  quantities, 
and  must  be  either  removed  or  largely  diluted  with  air  to  pro- 
vide  favourable  conditions  for  the  work  of  the  organisms.  Now 
no  one  has  hitherto  attempted  to  find  out  the  actual  quantity 
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of  air  necessary  in  any  given  conditions  for  producing  any 
required  standard  of  purification.  The  Author  does  not  think, 
therefore,  that  he  was  far  wrong  in  comparing  this  to  the  case 
of  a  man  designing  an  electrical  installation  before  the  existence 
of  electrical  measurements. 

The  same  remarks  apply  in  a  somewhat  modified  d^ee  to 
the  other  factors  in  the  problem  of  nitrification,  because, 
although  experiment  on  an  existing  filter  may  prove  what  is  the 
best  rate  of  discharge  for  producing  a  required  effluent,  the  in- 
formation is  obtained  in  ignorance  of  the  optimimi  air  supply, 
a  knowledge  of  which  might  greatly  modify  the  other  factors, 
including  also  the  factor  of  rest  and  the  required  depth  of  filter 
as  welL 

The  Author  wishes  to  impress  upon  you  that  if  Nature 
demands  that  a  certain  condition  must  be  complied  with  in 
order  to  obtain  some  desired  result,  nothing  can  be  gained  by 
any  shirking  of  it  Nature  will  wholly  disregard  your  attitude 
until  you  comply  with  lier  conditions,  but  when  you  do  so,  you 
will  find  her  your  very  humble  servant.  This  element  of  air  is  an 
essential  condition  in  order  to  obtain  nitrification,  and  it  is  as 
reasonable  to  expect  to  draw  water  in  a  bucket  without  a  bottom 
as  to  get  bacterial  purification  without  oxygen.  The  extraordinary 
thing  is  that  no  one  has  taken  the  trouble  to  find  out  how  much 
air  is  necessary  in  terms  of  a  measurement  of  any  kind  except 
in  the  laboratory  under  totally  difierent  conditions. 

Possibly  some  of  you  may  have  heard  of  the  Author's  ex- 
periments at  Ashtead,  which  were  published  in  1898.  In  that 
investigation  the  factors  of  depth  of  filter,  rate  of  discharge, 
and  periods  of  rest  between  each  discharge  were  accurately 
measured  and  samples  drawn  at  different  depths,  but  the  results 
obtained  were  only  relative  to  the  actual  conditions  which  con- 
sisted of  small  trays  superimposed  one  upon  another  with  air 
spaces  between.  The  air  supply  required  to  produce  percentages 
of  nitrification  which  rose  as  high  as  98*6  per  cent,  of  oxidised 
to  unoxidised  could  not  be  measured,  and  the  super-imposed 
filters  were  not  applicable  on  a  large  scale  which  would  in  any 
caise  have  altered  the  conditions.  It  became  necessary,  there- 
fore, to  devise  some  method  by  which  the  air  as  well  as  all  the 
other  factors,  could  be  measured. 

Before  describing  the  apparatus  the  Author  would  point  out 
that  the  fact  of  its  being  only  a  section  of  a  filter-bed  does  not 
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militate  against  its  usefulness  as  an  accurate  means  for  obtain- 
ing data  upon  which  to  construct  a  large  installation  so  long  as 
the  sewage  to  be  treated  in  both  cases  remains  the  same.  In 
order  to  measure  a  mile  it  is  not  necessary  to  have  a  rule  1760 
yards  long.  If  the  information  obtained  from  an  actual  section 
of  an  intended  or  existing  filter-bed  is  accurate  it  does  not 
matter  what  the  dimensions  of  the  section  may  be,  because,  if 
the  same  conditions  are  maintained,  the  section  may  be  multi- 
plied indefinitely  with  exactly  similar  qualitative  results. 

You  will  see  from  the  diagram  that  the  apparatus  represents 
the  section  of  a  filter-bed  six  feet  in  depth. 

It  might  be  argued,  that  although  the  apparatus  is  a  real 
section  of  a  filter-bed,  the  arrangement  for  distributing  the 
sewage  is  so  small  that  it  could  not  be  applied  upon  a  large 
scale  simply  by  increasing  its  dimensions.  It  is  right,  there- 
fore, that  the  Author  should  explain  that  it  is  not  proposed  to 
make  use  of  the  same  arrangement  for  distribution  on  a  large 
scale.  All  that  is  required  is,  that  the  distribution  should  have 
an  equivalent  accuracy  to  that  whidi  can  be  produced  by  exist- 
ing machines  that  are  capable  of  deaUng  with  great  volumes  of 
sewage.  But,  although  this  is  in  fact  realised  by  the  appa- 
ratus, it  is  obvious  that,  for  the  purposes  of  comparing  one 
sewage  with  another,  it  is  only  necessary  that  every  standardis- 
ing appliance  should  act  in  an  exactly  similar  way.  What  is 
further  required  in  the  testing  apparatus  is  that  it  should  be 
capable  of  being  easily  adjusted,  so  that  great  variations  of  flow 
and  of  the  periods  between  each  discharge  can  be  easily  ob- 
tained by  it.  You  will  see  that  by  adjusting  the  fulcra  of  the 
tipping-tray,  and  the  distance  to  which  it  falls,  the  two  factors 
of  the  quantity  of  each  discharge  and  the  rest  between  each 
discharge  can  be  varied  almost  indefinitely.  Now,  it  is  quite 
obvious  that  these  two  factors  of  discharge  and  rest  for  any 
required  standard  of  purification  must  vary  with  the  air  supply 
and  the  depth  of  filter.  In  the  case  of  an  insufi&cient  air  supply 
the  quantity  of  liquid  dealt  with  must  be  cut  down  to  meet  it, 
or,  in  other  words,  the  efficiency  of  any  given  filter  must  be 
correspondingly  reduced.  It  is  obvious,  at  the  same  time,  that 
the  most  important  element  from  a  money  point  of  view  is  the 
minimum  of  filtering  capacity,  because  the  tanks  and  filtering 
material,  including  the  necessary  apparatus,  are  the  principal 
items  of  cost.    We  thus  find  that  all  the  factors  that  make  for 
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economy,  viz.  maximum  of  discharge  and  minimum  of  filtration 
depth,  are  dependent  upon  the  air  factor,  while  the  bacterial 
efficiency  of  the  filter-bed  depends  upon  the  quantity  and  the 
periods  of  the  discharge  being  properly  adjusted  in  order  to 
maintain  the  results  obtained  firom  the  optimum  air  supply. 

The  Author  will  now  deal  with  the  case  of  an  engineer  who 
is  called  upon  to  design  nitrifying  filters  for  a  particular  sewage. 
In  order  to  find  out  the  necessary  data,  he  passes  the  sewage 
through  the  testing  apparatus,  say,  to  begin  with,  at  the  rate  of 
500,000  gallons  per  acre  per  twenty-four  hours,  or  about  4  pints 
per  foot  per  hour,  which  we  know  from  experience  on  a  large 
scale  is  a  very  moderate  computation,  lliis  rate  of  flow  is 
obtained  by  adjusting  the  valve  controlling  the  supply.  The 
next  step  is  to  discover  what  is  the  best  quantity  to  deliver  at 
each  discharge,  or  in  other  words,  how  the  total  discharge  should 
be  divided  so  as  to  give  the  best  results.  This  is  done  by  adjust- 
ing the  tilting  apparatus,  and  the  corresponding  adjustment  on 
a  large  scale  would  be  obtained  by  increasing  or  decreasing  the 
number  of  times  per  hour  the  distributing  machine  passed  over 
the  filter.  We  will  now  suppose  the  apparatus  is  adjusted  to 
discharge  every  four  minutes — this  would  give  about  one  half- 
pint  per  foot  for  each  discharge,  still  giving  the  rate  of 
500,000  gallons  per  acre  per  twenty-four  hours.  Having  made 
these  adjustments,  the  aspirating  apparatus  is  set  to  work  with 
an  air  supply,  say,  at  the  rate  of  4  cubic  feet  every  ten  minutes, 
or  8  cubic  feet  per  square  foot  of  filter  surface  per  hour.  The 
filter  being  in  full  bacterial  activity,  these  conditions  of  dis- 
charge and  rest  and  air  supply  are  maintained  for  twenty-four 
hours,  and  samples  are  drawn  from  different  depths  of  the  filters 
to  discover  which  of  them  gives  the  required  standard  of  purifi- 
cation. Supposing  this  is  found  at  the  fourth  tap,  that  is  to  say, 
at  a  filter  depth  of  4  feet,  the  rate  of  discharge  is  increased,  and 
samples  drawn  next  day  to  find  how  the  increase  has  modified 
the  results.  If  it  is  found  that  the  additional  depth  required 
has  been  increased  to  the  fifth  foot  of  filter  depth  for,  say,  a  dis- 
charge at  the  rate  of  750,000  instead  of  500,000  gallons  per 
twenty-four  hours,  the  air  supply  can  then  be  increased,  or  the 
factor  of  rest  varied,  and  samples  taken  in  twenty-four  hours  to 
discover  if  any  economy  can  be  effected  by  these  alterations  on 
the  depth  of  filter  necessary  to  produce  the  required  standard  of 
purification.    Beferring  to  Tables  I.  and  II.,  provision  is  made 
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for  recording  the  necessary  data,  and  after  experiments  extend- 
ing over  a  few  days,  a  table  can  be  filled  up  which  will  be  the 
standardised  quality  of  the  sewage  in  terms  of  colnmns  A,  B,  C 
and  D,  and  it  can  be  described,  for  example,  as  AS,  B3,  C8» 
D  6.  The  necessary  plant  can  then  be  designed  throughout 
with  an  absolute  certainty  of  results  corresponding  to  those 
obtained  from  the  apparatus. 

It  is  almost  tmnecessary  to  point  out  that  similar  informa- 
tion can  be  obtained  with  regard  to  storm-water  sewage,  so  that 
if  a  lower  standard  of  purification  is  allowed  for  a  storm  the 
maximum  rate  of  flow  through  the  filters  can  be  accurately 
known  beforehand.  The  apparatus  will  also  be  of  service  in 
Settling  disputes  about  the  effects  of  trade  refuse,  as  the  differ- 
ences between  two  samples,  one  above  and  the  other  below  the 
point  of  discharge  of  a  manufactory,  can  be  accurately  compared. 
If  the  former,  for  instance,  came  out  at  the  figures  given — ^A  5, 
B3,  C8,D  5— and  the  sample  below  at  A  3,  B  5,  C12,  D6,  the 
difference  must  speak  for  itself.  In  the  same  way  the  value  of 
different  kinds  of  filtering  material  can  be  accurately  ascertained, 
and  the  bacteriology  investigated,  at  every  stage  of  the  process 
as  well. 


DISCUSSION. 

Mr.  J.  D.  Watson  :  I  have  pleasure  in  moving  a  hearty  vote 
of  thanks  to  the  Author  of  this  paper.  We  are  told  that  at 
Manchester  they  are  able  to  purify  efficiently,  and  to  produce  a 
non-putrefactive  effluent  with  little  more  than  one  contact  after 
the  sewage  has  been  treated  in  open  septic  tanks,  but  we  do  not 
all  understand  that  the  sewage,  as  it  comes  to  the  Manchester 
works,  is,  from  the  Birmingham  point  of  view,  a  very  mild 
sewage.  The  average  oxygen  absorbed  in  four  hours  is  equal  to 
9  parts  per  100,000.  The  sewage  I  have  to  deal  with  has  an 
absorption  of  18  to  19  parts  per  100,000.  We  cannot  be 
expected  to  get  as  good  an  effluent  as  Manchester,  and  certainly 
it  cannot  be  done  at  the  same  cost.  While  I  agree  with  Mr. 
Scott-Moncrieff  in  the  main,  I  do  not  agree  with  him  when  he 
says  that  a  sewage  which  requires  a  greater  depth  than  6  feet  of 
oxidising  medium  is  past  praying  for.  I  think  the  better  way 
would  be  to  have  more  than  one  bed ;  it  may  occasionally  be 
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found  that  to  have  two  beds  of  medium  depth  which  would 
admit  air  freely,  would  be  better  and  more  economical  than  one 
of  great  depths  into  the  heart  of  which  air  does  not  readily 
penetrate. 

The  President  :  I  think  I  am  only  voicing  the  views  of  the 
Members  present  in  heartily  seconding  the  vote  of  thanks  to 
Mr.  Scott-Moncrieff  for  the  able  paper  which  he  has  prepared 
and  placed  before  us.  If  there  are  any  data  or  series  of  instru- 
ments to  bring  about  the  saving  of  the  ratepayers'  money,  it 
would  be  a  very  great  advantage  indeed  to  the  overtaxed 
community. 

Mr.  ScoTT-MoNCRiEFF :  I  thank  the  Association  very  much 
indeed  for  their  kind  vote  of  thanks  for  this  paper.  I  may 
say  that  the  system  with  which  I  would  wish  my  name  to  be 
associated,  and  which  would  include  the  features  I  have  been 
advocating  for  many  jeaxs,  must  provide  the  following  conditions, 
every  one  of  which  is  necessaiy  to  complete  success. 

1.  Providing  that  amount  of  anaerobic  fermentation  which  is 
required  for  the  breaking  up  of  the  organic  matter  in  unstable 
compounds  capable  of  being  fully  oxidised  to  nitrates  by  the 
action  of  aerobic  organisms. 

2.  Means  by  which  the  zonal  changes  which  take  place  in 
downward  filtration  should  be  carried  on  regularly  and  without 
any  serious  alterations  in  the  environment  at  any  stages  of  the 
process,  such  as  occur  in  the  "  contact "  system. 

3.  Means  by  which  the  aerobic  organisms  are  supplied  with 
no  more  than  the  maximum  amount  of  nutriment  at  one  meal 
that  they  are  capable  of  digesting. 

4.  Means  by  which  a  time  of  rest  between  each  meal  is 
secured  so  as  to  avoid  the  development  of  gelatinous  growths  in 
the  filter  bed. 

5.  Means  by  which  the  organisms  are  provided  with  an  air 
supply  proportional  to  the  amount  of  nitrification  demanded  by 
different  kinds  of  sewage. 

I  think  I  may  claim  that  this  is  my  system  in  so  far  that  I 
am  even  now  the  only  person  who  has  recognised  and  advocated 
that  the  five  foregoing  factors  are  the  necessary  and  only 
conditions  demanded  by  Nature  in  order  to  obtain  complete  and 
final  success.  It  is  needless  to  say  that  the  testing  apparatus 
is  to  establish  these  factors  in  exact  terms  before  spending  money 
upon  works  or  alterations. 

u 
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Communicated  Discussion. 

Mr.  Sidney  R.  Lowcock:    I  cordially  support  Mr.  Scott- 
Moncrieff  in  his  endeavour  to  place  the  design  and  construction 
of  bacterial  filters  on  a  scientific  basis,  and  to  ascertain  among 
other  data  the  proper  amount  of  aeration  to  be  provided  for  any 
particular  sewage  or  class  of  sewage.    As  far  back  as  1892, 1 
endeavoured  to  ascertain  the  quantity  of  air  required  in  the 
bacterial  filtration  of  domestic  sewage  to  give  the  best  results, 
and  particulars  of  this  are  given  in  the  paper  I  contributed  to 
the  Institution  of  Civil  Engineers  (vol.  cxv.),  but  fix)m  that 
time  until  the  present  experiments  of  Mr.  Scott-MoncrieflF,  so  far 
as  I  know,  very  little  has  been  done  in  this  direction.     The 
whole  matter  appears  to  be  in    a    somewhat  chaotic  state, 
and  the  terms  "bacteria  beds,"    "contact  beds,"    "bacterial 
filters,"  and  "trickling"  or  "streaming  filters,"  are  used  to  ia 
considerable  extent  indiscriminately.     It  appears  to  me  that  the 
Association  might  very  well  definitely  classify  the  three  systems 
now  used,  that  in  use  at  Sutton  and  other  places  being  known  as 
"  bacterial  contact  beds,"  or  simply  "  contact  beds,"  while  the 
other  systems  in  which  the  liquid  is  distributed  over  the  surface 
either  intermittently  or  continuously  and  allowed  to  trickle 
downwards  through  the  filter,  the  outlet  fix)m  which  is  always 
open  to  the  air,  shoiQd  be  known  as  "  intermittent  bacterial 
filters,"  and  "continuous  bacterial  filters,"  respectively.    My 
experience  leads  me  to  entirely  endorse  Mr.  Scott-MoncriefTs 
contention  that  the  final  purification  of  any  sewage  efBuentmust 
be  effected  by  intermittent  bacterial  filters,  such  filters  being 
either  artificial,  that  is  specially  constructed,  or  natural,  that  is 
land,  where  it  can  be  obtained  of  a  suitable  quality  and  price — 
unfortunately  these  conditions  are  very  rare.     At  one  time  I 
thought  that  continuous  working  was  possible,  but  I  have  long 
since  found  that  we  must  in  this  as  in  other  details  endeavour  to 
follow  nature  as  closely  as  possible,  and  that  the  operation  of 
the  filters  must  be  intermittent    The  only  diflSculty  with  arti- 
ficial filters  is  now  the  distribution  of  the  liquid  over  the  surface. 
Distributing   troughs,    however  elaborate,  are    unsatisfactory. 
For  small  installations  tippers  or  other  means  for  flushing  small 
quantities  intermittently  on  to  the  surface  work  very  well,  but 
are  not  suitable  for  large  areas.    For  these  the  only  satisfactory 
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arrangement  is  some  form  of  sprinkler  which  will  apply  the 
liquid  intermittently  in  as  nearly  as  possible  the  form  of  rain. 
This  means  in  most  cases  the  use  of  mechanical  power,  which  is 
unpopular  in  connection  with  sewage  treatment,  but  which  I  am 
convinced  will  have  to  be  adopted.  In  1900,  I  was  instructed 
by  the  Worcestershire  County  Council  to  prepare,  in  consulta- 
tion with  Dr.  G.  H.  Fosbroke,  the  medical  oflBcer  of  health  for 
the  county,  designs  and  specifications  for  the  construction  of 
three  separate  systems  of  bacterial  sewage  treatment  for  the 
assistance  of  any  persons  in  the  county  wishing  to  make  a  trial 
of  such  methods,  and  the  County  Council  subsequently  had  con- 
structed two  complete  sets  of  experimental  works  from  these 
designs,  so  as  to  compare  the  efficiency  of  each  of  the  three 
systems  when  dealing  with,  in  the  one  case  domestic  sewage 
only,  and  in  the  other,  town  sewage  containing  considerable 
quantities  of  manufacturing  and  chemical  wastes.  I  have  just 
received  a  report  of  the  results  of  twelve  months'  working  of  the 
set  dealing  with  domestic  sewage  only,  some  details  of  which  I 
hope  may  prove  interesting  to  the  Members.  The  three  systems, 
which  are  placed  side  by  side,  are :  (i)  covered  anaerobic  lique- 
fying tank  followed  by  intermittent  bacterial  filters ;  (ii)  rough 
contact  beds  followed  by  intermittent  bacterial  filters ;  (iii)  up- 
ward flow  anaerobic  filter  followed  by  intermittent  bacterial 
filters.  The  sewage  is  taken  from  the  main  outfall  sewer  and 
passes  in  each  system  first  through  a  mixing  channel  and  a 
small  detritus  chamber,  and  in  each  case  the  effluent  from  the 
preliminary  treatment  is  weU  aerated  before  passing  on  to  the 
final  intermittent  filters.  A  very  important  feature  in  these  ex- 
periments is  that  the  sewage  is  taken  from  the  outfall  sewer 
through  V-shaped*  notches,  the  apex  of  each  being  on  a  level 
with  the  bottom  of  the  sewer,  and  the  proportions  of  the  notches 
are  such  that  the  flow  of  sewage  to  each  system  is  proportionate 
at  all  times  to  the  flow  in  the  main  sewer,  so  that  the  systems 
were  working  under  really  practical  conditions  both  as  to 
quantity  and  quality  of  sewage  dealt  with,  and  not  taking  a 
small  regular  quantity  only  as  is  so  often  the  case  in  experi- 
ments. The  total  quantity  of  dry  weather  flow  dealt  with  by 
each  system  was  1000  gallons  per  day  of  24  hours,  but  in  wet 
weather  this  quantity  was,  of  course,  largely  exceeded.  The 
intermittent  bacterial  filters  were  in  each  system  divided  into 
four,  and  were  fiUed  respectively  with  coke,  coal,  broken  brick, 
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and  granite,  and  the  efiSuente  from  each  were  sepanttelj  analysed. 
The  averages  of  all  the  analyses  for  twelve  months  show  that 
system  (i),  with  coke  filter,  is  the  most  satisfactory,  reducing  the 
oxygen  absorbed  in  four  hours  at  60**  to  1*11  parts  per  100,000 
(a  reduction  of  82  per  cent.),  and  the  organic  nitrogen  to  0'2 
parts  (a  reduction  of  94  per  cent).  System  (ii)  reduced  the 
oxygen  absorbed  73  per  cent.,  and  the  organic  nitrogen  86  per 
cent.  System  (iii)  reduced  the  oxygen  absorbed  72  per  cent, 
and  the  organic  nitrogen  85  per  cent  System  (i)  produced  no 
nuisance  whatever,  and  in  t^e  mixed  effluents  firom  the  three 
systems  gold  fish  lived  for  over  a  month  without  any  apparent 
iU  efiect  It  must  be  borne  in  mind  that  these  results  were 
obtained  when  treating  domestic  sewage  only;  probably  the 
results  of  this  kind  of  bacterial  treatment  will  also  be  satisfactory 
when  applied  to  the  sewage  of  towns  containing  a  small  or 
moderate  proportion  of  manufacturing  waste,  but  with  sewages 
containing  chemical  waste  the  indications  are  that  it  will  not  be 
satisfactory,  and  chemical  treatment  of  the  sewage  before  putting 
the  tank  effluent  on  to  the  intermittent  bacterial  filters  will 
probably  be  necessary.  In  the  cases  of  large  towns  and  cities 
also  I  believe  it  will  be  found  cheaper  and  more  satisfactory  to 
treat  the  sewage  in  a  similar  way,  and  I  think  Professor  Clowes 
is  ¥rise  in  retaining  the  chemical  treatment  of  the  London 
sewage.  ^ 
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TREES  IN  PUBLIC  ROADS. 

By  FRANCIS  3MTTHE,  Enginebr  and  Subvetor  to  thi 
Urban  District  Council  of  Finchlst. 

Ths  planting  of  trees  in  streets  and  public  places  is  now 
receiving  the  attention  of  local  authorities  it  deseryes,  and  has 
during  late  years  made  such  progress  that  the  up-to-date 
municipal  engineer  must  necessarily  add  arboriculture  to  the 
many  subjects  of  which  he  must  ms^e  himself  proficient,  and  it 
was,  therefore,  with  great  pleasure  the  Author  accepted  the 
mandate  of  our  respected  President  to  read  a  paper  at  this 
meeting.  As  the  Author  has  already  read  a  paper  upon  the 
subject  at  a  meeting  of  the  Association  at  West  Bromwich  in 
1893,  he  must  necessarily  repeat  some  of  the  matter  contained 
in  that  paper. 

Local  authorities  naturally  do  not  care  to  vote  the  expendi- 
ture of  public  money  upon  pure  sesthetics,  but  they  are  b^iiming 
to  be  alive  to  the  fact  that  trees  in  public  roads  not  only  tend 
to  increase  the  attractiveness,  and,  therefore,  assessment  of  a 
district^  but  also  materially  affect  the  health  of  its  inhabitants, 
especially  in  towns,  and  it  is  the  latter  fact  the  Author  wishes 
municipal  engineers  to  impress  upon  their  councils  when  they 
have  the  matter  under  consideration. 

Trees  have  a  greater  effect  upon  the  health  of  human  beings 
than  most  people  have  any  idea.  Although  the  inhabitants  of  a 
well  governed  town  live  under  much  superior  sanitary  condi* 
tions  than  those  generally  in  rural  districts,  the  normal  death- 
rate  of  towns,  as  a  rule,  rises  in  proportion  to  the  density  of  its 
population,  and  generally  exceeds  that  of  the  country  districts, 
carbonic  acid  gas  being  one  of  the  elements  which  contribute  to 
the  cause.  While  in  the  air  of  rural  districts  there  is  but  a  trace, 
in  some  large  towns  it  exists  to  the  extent  of  as  much  as  *050 
per  cent.  The  Author  need  hardly  point  out  this  gas,  even  in  the 
smallest  quantity,  is  inimical  to  human  life,  and  every  means 

«  Digitized  by  VjOOQIC 


294  TREES  m  ttTBUC  ROADS. 

adopted  with  a  view  to  its  elimination  from  the  atmosphere, 
must  have  the  effect  of  increasing  the  health  of  a  population. 
Carbon  combined  with  water  forms  the  greatest  proportion  of  the 
constituents  of  plant  life,  and  as  carbon  can  only  be  assimilated 
by  plants  in  a  soluble  form,  carbonic  acid  gas  is  absorbed  by 
them  in  considerable  quantities,  not  only  by  means  of  their 
roots,  but  to  a  much  greater  extent  by  the  pores  of  their  leaves. 
In  the  process  of  assimilation,  the  carbonic  acid  gas  is  decomposed 
by.  the  action  of  light,  the  carbon  is  retained,  and  oxygen,  which 
is  conducive  to  health,  is  thrown  off.  Although  at  night  a  reverse 
action  takes  place,  the  leaves  excluding  the  carbonic  acid  gas 
absorbed  by  the  roots,  the  amount  of  gas  thrown  off  at  night,  has 
but  a  very  small  ratio  to  the  amount  of  oxygen  excluded  during 
daytime. 

Another  constituent  absorbed  by  trees  is  ammonia,  which  is 
much  more  prevalent  in  populated  places,  especially  manufac- 
turing districts,  than  in  the  cotmtiy,  due  to  the  decay  of  a 
greater  amount  of  organic  substances  in  a  confined  area.  When 
the  enormous  area  of  leaf  surface  of  a  single  full-grown  tree  is 
considered,  it  can  be  better  understood  what  effect  the  process 
described  has  upon  the  atmosphere.  The  laws  relating  to  plant 
life  are  identical  with  those  to  which  animal  life  is  subject  A 
tree  growing  with  the  population  of  a  town  will  thrive  when 
that  town  is  densely  populated,  whereas  it  would  be  difficult  to 
get  a  sapling  to  grow  in  a  town  already  with  a  large  population ; 
it  is  therefore  advisable  that  planting  trees  in  roads  should  be 
done  simultaneously  with  the  development  of  a  district. 

The  assimilation  of  food  by,  and  the  life  of  a  plant,  are 
almost  identical  with  that  of  an  animal;  the  same  circulation 
takes  place,  the  roots  act  as  the  stomach,  and  the  leaves  the  lungs 
or  respiratory  organs,  with  the  difference,  that  the  latter  also 
absorb  a  considerable  amount  of  food  in  addition  to  the  roots  in 
the  form  of  moisture,  and  more  especially  carbonic  acid  gas.  The 
plant  must  not  have  an  excess  of  moisture  or  plant  food,  especially 
of  a  nitrogenous  or  stimulating  character,  in  its  young  state, 
beyond  its  capabilities  of  absorption  and  assimilation,  as  in 
animal  life,  otherwise  the  same  effect  takes  place,  and  the  plant 
becomes  sickly  and  debilitated.  The  weak  sicWy  plant,  as  in 
an  animal,  is  always  more  liable  to  be  a  prey  to  diseases  than 
a  healthy  one. 

The  process  of  assimilation  of  food  by  a  plant  is  as  follows. 
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At  the  end  of  every  fibre  of  a  root  are  what  are  termed  spongioles^  • 
or  spongy  formations,  which  absorb  the  necessary  food  in  a 
liquid  or  soluble  form ;  from  these,  ducts  or  tubes  along  the 
roots  convey  the  liquid  food  to  the  plant  During  its  course 
chemical  changes  t^e  place  in  the  food,  and  what  is  known  as 
'*  sap  "  is  being  formed.  By  capillary  attraction,  aided  by  heat, 
light  and  other  means,  the  sap  ascends  the  trunk  through 
similar  channels,  the  larger  sized  and  greater  number  being  in 
the  alburnum,  or  outer  layer  of  wood,  passes  along  veins  on  the 
upper  surface  of  the  leaves,  and  then  descends  by  another  form 
of  channels  along  the  under  side  of  the  leaves,  and  down  the 
inner  surface  of  the  bark.  During  its  course  the  sap  is  gradually 
building  up  the  tissues  of  the  tree,  and  also  feeds  buds  that  are 
being  formed ;  it  is  the  intermittent  flow  of  sap  in  summer, 
and  its  nearly  quiescent  state  in  winter,  that  forms  the  rings 
seen  in  the  section  of  a  trunk  of  a  tree.  The  remaining  sap  . 
returns  to  the  roots  and  spongioles,  where  it  forms  the  basis  of 
the  chemical  transformation  of  the  food  absorbed.  Nature  has 
also  provided  the  leaves  of  a  plant  with  a  large  number  of 
minute  pores  or  cells,  which  practicaUy  act  as  lungs;  but 
during  such  times  that  the  tree  through  its  spongioles  is  unable 
to  obtain  enough  nourishment,  they  absorb  a  proportionate 
quantity  of  plant  food,  hence  it  is  that  trees  and  pknts  are  kept 
from  failing  during  long  droughts  by  the  large  quantity  of 
moisture  absorbed  by  their  leaves. 

If  the  roots  or  any  branches  of  a  plant  are  broken,  a  hard 
film,  commonly  called  a  "  callus,"  is  formed  upon  the  surface 
of  the  wound,  the  sap  is  arrested  in  its  flow  as  soon  as  the 
callus  is  formed,  and  the  former  finds  firesh  outlets  at  the 
weakest  points  of  the  roots  or  branches ;  and  it  is  on  account  of 
this  that  the  growth  of  a  tree  can  be  improved,  first  by  frequent 
transplantation,  and  afterwards  by  judicious  pruning,  since  the 
former  increases  the  number  of  rootlets,  and  the  consequent 
spongioles,  and  the  latter  the  number  of  branches,  and  resultant 
leaf  or  lung  surface.  It  is  for  this  reason  that  a  plant  which  has 
been  allowed  to  grow  a  considerable  time  without  transplanting, 
has  a  single  laige  long  root,  called  a  tap  root,  having  only 
perhaps  one  or  a  small  number  of  spongioles  at  the  end,  whereas 
a  transplanted  plant  has  a  considerable  number  of  rootlets,  with 
a  spongiole  at  the  end  of  each.  For  the  same  reason  the  plant 
with  a  tap  xoot  takes-  a  longer  time  to  overcome  the  effects  of 
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transplantii^.  The  leav^  and  roots  of  a  plant  act  in  nniBbii  V 
if  deficient  of  root  growth  when  planted,  it  will  never  do  mudi 
good  untU  sufficient  roots  for  the  proper  development  have  been 
formed,  so  that  it  is  important  that  a  young  plant  has  a  good 
bole  of  roots  before  being  planted.  At  the  same  time  a  tree, 
especially  in  the  younger  stages,  may  have  its  leaf  area  much 
extended  by  judicious  pruning,  and  a  consequent  increased 
activity  of  root  growth. 

Again,  if  pruning  is  done,  a  certain  amount  of  retardation  of 
the  flow  of  sap  takes  place  in  proportion  to  the  amount  of 
pruning,  especially  to  the  main  stem  or  direct  artery  of  the  tree ; 
quicker  crystallisation  of  the  sap  in  consequence  of  the  retarded 
flow  follows,  and  the  thickness  of  the  trunk  increases  more 
rapidly. 

Selection. 

Before  deciding  what  trees  to  plants  the  Author  advises  that 
a  close  inspection  be  made  of  all  existing  trees  in  the  neighbour- 
hood, and  those  in  a  flourishing  state  suited  for  road  work  be 
noted,  and  planted.  The  next  thing  is  to  see  that  the  saplings 
to  be  planted  have  each  a  good  bole  of  fibrous  root,  rejecting 
tiiose  tJiat  have  only  a  tap,  or  stalky  looking  root  with  little  or 
no  fibre.  It  is  best^  if  possible,  to  obtain  them  from  a  nursery' 
where  they  are  grown  in  the  immediate  neighbourhood,  as  then 
they  can  be  taken  up  and  planted  at  once  with  very  little  check. 
When  they  have  to  be  brought  from  a  distance  a  considerable 
time  has  to  elapse  before  they  can  be  planted,  and  during  this 
time  the  roots,  more  especially  if  ihey  be  fine  fibrous  ones,  get 
dried  up  by  cold  winds,  and  it  takes  a  much  longer  period  of 
recovery  after  they  are  planted. 

The  Author  would  prefer,  if  he  had  a  small  piece  of  ground 
available,  to  purchase  saplings  say  4  or  5  feet  in  height^  and 
plant  them  in  nursery  beds,  which,  however,  must  be  first 
well  dug  and  cleaned,  and  afterwards  kept  hoed  to  eradicate 
weeds.  These  should  be  planted  in  rows  say  2  feet  apart  in  the 
rows,  and  3  feet  between  the  rows.  In  two  years'  time  these 
should  be  taken  up  and  replanted,  in  order,  as  before  described, 
to  have  a  good  bole  of  root,  in  rows  5  or  6  feet  apart  and  3  or  4 
feet  between  the  plants ;  in  another  two  years  they  would  make 
good  sized  trees,  fit  to  plant  on  the  roads.  Saplings  as  described 
may  be  purchased  for  say,  maple  or  8ycamore>  10«.  per  hundred^ 
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and  planes  or  oak^  205.  per  hundred  delivered,  to  which  must  be 
added  the  cost  of  digging  and  planting,  approximately  another 
IO5.  per  hondred,  whereas  if  purchased  hu^  enough  to  plant 
direct  they  will  cost  from  2$.  6d.  to  bs.  each. 

The  Author  suggests  the  following  trees  as  being  suitable 
for  road  planting,  with  the  soils  most  congenial  to  their  growth; 
they  are  also  given  somewhat  in  the  order  of  preference,  this  is, 
however,  subject  to  the  circumstance  of  locality,  position,  etc. ; 
the  firsts  the  plane,  being  undoubtedly  the  finest  tree  for  road 
planting  where  the  subsoil  and  other  conditions  are  suited  to 
its  growth. 

Plane  (Platanut  ocMefUaIi$)t  London  ..        ••  Heavy  BoiL 

H     (P.  aeerifoUa)         ..         

Maple  (iiofrji2a<aiioii0t),  Norway  ..        ..  Any  soil. 

Sjeminare  (0,  p$eudO'pUUamm) m 

Oak  (QiMreiM),  Turkey „ 

^  M         »«       Englieh Heavy  8oiL 

Poplar  (FoptOiM),  Ouiadian         AnyaoU* 

„  „         Ontario  ..    • ^  „ 

n         n        balsam He^vyaoiL 

M  n        blaok  Italian    ..        ..        *•  AnyaoiL 

„        \        Lombardy        ,.        ..        ..  „ 

JSlm  (ITIaittt),  Camperdown  Heavy  aolL 

n        „      SootchorWyeh      ..         ..         ..  „ 

Lime  (TOia  earopaa),  European Light  8oU« 

n    (7.  doytiitiaa),  Orimean      .«         ..         ..  ^ 

„     (IVKaX  red  twigged „ 

Biieb  (BafalaX  eommon      .«        Any  loiL 

„        w       nlret        „ 

Aah  (FSramimu  exeMor\  wnaDfm  „ 

Wmow  iSaUmfroifaii) ^  Moiftaoil. 

y,       (Aitt«X  Huntingdon         « « 

„      (Aafto),white      „ 

There  are  also  several  handsome  flowering  or  berried  trees 
most  suitable,  so  far  as  growth  is  concerned,  for  planting  on 
roads,  but  their  flowers  and  berries  are  fatal  to  their  use,  ou 
account  of  the  havoc  done  to  the  foliage  by  children  trying  to 
obtain  the  flowers  and  berries.  Apart  from  the  nature  of  sub- 
soil, the  character  of  the  locality  has  to  be  taken  into  accounts 
There  are  also  some  trees  that  will  not  thrive  on  a  chalky  subsoiL 

TfMf  /or  Manmfaehmng  or  Bmdk^  IH$iriel$. 
Planes,  Norway  maple,  syoamore,  poplars,  ash. 

Troei  /or  CM  Bxpot^d  PosOmmm* 
.    AU  the  trees  mentkmed  ezoept  planes  and  limes^ 
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Trtes  for  SeoHde. 

SjOMuorc,  Norwaj  maple,  Turkey  oak,  Camperdown  elm,  grey  poplar, 
white  willow,  oommon  aah. 

Trees  far  ChdUt  SoiU, 
Norway  maplee,  sycamore,  poplars,  birch,  oah. 


Characjteristics  of  Trees. 

Planes, — Are,  par  ^cceUence,  the  tree  for  planting  in  streets, 
especially  in  towns,  provided  the  situation  is  not  an  exposed 
one,  and  the  subsoU  is  clay  or  marl.  For  cold  districts  aceri^ 
folia  is  to  be  preferred,  as  it  is  somewhat  hardier  than  ocd- 
derUalis.  Planes  have  the  advantage  of  having  clean  stems  for 
a  considerable  height  before  the  lateral  shoots  are  thrown  out. 
On  account  of  having  the  peculiarity  of  annually  shedding  its 
bark  it  is  particularly  adapted  for  towns ;  the  surface  of  the 
leaves  being  hard  and  glossy  soot  and  dirt  are  soon  washed  off 
them  by  the  rain. 

Maples. — For  all-round  planting  there  is  no  better  tree  than 
that  of  the  acer  tribe ;  they  will  thrive  in  places  where  many 
other  trees  would  not  grow,  as  they  are  one  of  the  hardiest  of 
trees,  not  particular  to  situation  or  soil,  and  may  be  planted 
anywhere.  Preference  should  be  given  to  the  Norway  maple, 
as  the  leaf  is  finer,  and  the  surface  of  the  leaf  harder  than  the 
sycamore,  the  leaves  of  which  have  a  tendency  to  collect  soot 
and  dirt,  and  also  get  a  rusty  appearance  in  droughts. 

Oaks. — Unfortunately  the  English  oak  is  a  slow  grower,  and 
also  needs  a  heavy  soil  to  d6  well;  but  the  Author  particularly 
recommends  the  planting  of  the  Turkey  oak ;  it  makes  rapid 
growth,  even  in  poor  soil,  will  do  well  by  the  seaside,  is  very 
hardy,  and  when  in  full  growth  a  very  handsome  tree. 

Poplar, — ^AU  thepopulvs  tribe  are  suitable  for  roads;  will, 
like  the  acers,  thrive  where  other  trees  will  not  live ;  will  do 
well  in  the  most  exposed  situation,  and  in  any  soil.  Most  of 
them,  however,  have  one  fault — viz.  they  throw  out  very  heavy 
lateral  branches,  which,  if  not  annually  hand  pruned  during  the 
younger  period  of  growth,  break  off  close  to  the  trunk  during 
high  winds,  when  the  tree  has  attained  full  growth.  The  pruning 
causes  considerable  expense  every  year  if  there  is  a  number  of 
them,  and  it  is  for  this  reason  the  Author  would  only  plant 
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them  in  such  positions  where  other  trees  would  not  do  well ; 
for  instance,  no  other  kind  of  tree  should  be  planted  where  the 
subsoil  has  been  affected  by  coal  gas.  There  is  one  exception  to 
the  poplars,  viz.  the  balsam  poplar,  which  has  a  different 
growth  to  the  others,  inasmuch  as  the  lateral  branches  are  not 
straight,  the  leaves  are  much  finer,  and  generally  makes  a  better 
road  tree ;  unfortunately  in  light  soils  it  is  subject  to  canker ; 
in  heavy  soils  it  makes  a  very  effective  tree. 

Elm, — In  light  soils  elms  have  a  tendency  to  die  off  after 
they  have  attained  full  growth ;  with  the  exception  of  the  Wych 
and  Camperdown  species,  they  are  of  slow  growth ;  the  latter, 
however,  are  to  be  recommended,  as  they  are  of  fairly  quick 
growth,  have  a  long  clean  trunk,  thereby  saving  pruning,  and 
the  lateral  branches  have  a  drooping  character,  giving  a  sort  of 
umbrella  shape  to  the  foliage.  At  Eastbourne  the  Author  saw 
that  elms  were  largely  planted  in  the  roads ;  they  had,  however, 
a  peculiarity  about  them,  and  on  inquiry,  the  Author  was  in* 
formed  they  were  Huntingdon  elms;  whether  they  were  old 
friends  changed  by  reason  of  subsoil  or  other  cause,  and  a  new 
name  given  them,  or  whether  they  were  really  a  species  with 
which  he  was  not  acquainted,  he  cannot  say. 

Lime. — This  makes  a  splendid  tree  on  sandy  and  dry  sub- 
soils, but  as  the  roots  are  very  fine  and  fibrous,  it  is  impatient 
of  moisture,  and  is  not  suited  for  heavy  soils.  On  heavy  soils 
it  is  subject  during  dry  weather  to  sugar  blight,  the  glutinous 
deposit  of  aphides;  when  this  takes  place,  the  dirt  and  soot 
deposited  adhere  to  the  leaves  for  the  whole  of  the  season,  and 
spoil  the  beauty  of  the  foliage.  The  Mississipi  lime  (Tilia 
MisMsipiengis)  is  also  a  species  that  always  thrives  well  on  dry 
subsoils. 

Birch. — There  are  many  roads  of  narrow  widths,  say,  40  feet 
and  under,  where  the  birch,  especially  the  silver  variety,  might 
be  planted  with  advantage.  The  Author  had  the  opportunity 
of  seeing  this  lately,  and  a  very  pretty  avenue  they  made. 

Willow. — The  three  kinds  mentioned  in  the  Author's  list 
make  good  road  trees,  and  might  be  used  with  advantage  at  sea- 
side places. 

Ash. — Althou^  it  is  seldom  this  tree  is  planted  in  roads, 
judging  from  those  the  Author  has  seen,  he  was  much 
impressed  with  them.  It  has  the  advantage  of  few  trees,  viz. 
that  it  will  stand  sea  air; 
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Planting. 

One  of  the  great  mistakes  made  in  planting  trees  in  roads, 
is  that  they  are  invariably  planted  too  close ;  they  shonld  never 
be  less  than  25  feet  for  birch,  some  kinds  of  willows,  and  small 
growing  tiees,  and  at  least  35  feet  for  the  laiger  kinds,  other- 
wise when  full  grown,  the  branches  interlace  with  one  another, 
and  the  symmetry  of  the  trees  is  destroyed.  When  the  trees 
are  planted,  the  distance  mentioned  appears  excessive  when  the 
trees  are  small,  but  one  foists  the  room  they  cover  when  full 
grown. 

Another  great  mistake  is  often  made  in  what  the  Author 
might  term  the  meagre  way  in  which  the  planting  is  done; 
simply  a  small  hole  dug,  and  what  is  generally  rubbish  returned 
for  the  tree  to  grow  in.  If  the  trees  are  to  be  a  success  this 
part  of  the  work  must  be  done  well.  First  dig  a  space  5  or 
6  feet  by  4  feet  and  to  a  depth  of  2  feet  to  3  feet.  The  reason  I 
give  a  rectangular  measurement  is  that,  unless  it  is  a  grayel 
path,  the  hole  has  to  be  as  narrow  as  possible  across  the  path. 
Fork  over  the  bottom  of  the  hole,  return  any  bricks  or  rough 
material  that  may  be  in  the  excavated  soil,  and  fill  up  the  hole 
with  some  good  soil,  maiden  loam,  or  rotted  trimmings  of  verges, 
with  which  a  couple  of  barrowloads  of  rotten  dung,  if  possible, 
might  be  incorporated ;  this  should  be  well  trodden  as  the  hole 
is  being  filled. 

As  soon  as  the  filling  is  of  a  sufEicient  height  for  the  tree 
to  be  planted,  the  roots  should  be  carefully  spread  out  and  the 
tree  staked  and  secured ;  the  remainder  of  the  filling  can  then 
be  done'  to  the  surface  of  the  path,  and  the  tree  well  watered. 
If  the  subsoil  is  clay  and  impervious,  and  the  hole  likely  to  be 
made  a  pound  for  water,  it  will  be  necessary  to  drain  the  bottom ; 
if  this  cannot  be  done,  it  would  be  better  to  make  the  hole 
shallower,  and  not  into  the  clay  subsoil,  to  allow  the  settlement 
of  water,  as  in  a  young  state  all  trees  are  adversely  affected  by 
stagnant  moisture. 

The  slighest  movement  of  roots  after  a  tree  has  been  planted 
injuriously  affects  them ;  it  is  essential  therefore  that  the  staking 
should  be  securely  done  so  as  to  prevent  any  swaying  of  the 
tree  during  high  winds.  There  are,  of  course,  all  kinds  of 
stakes  and  guards  used,  but  the  Author  has  a  preference  for  a 
single  pole,  scorched  for  a  length  of  6  to  12  inches  move  than 
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it  is  required  to  drive  it  into  the  ground,  and  a  piece  of  small- 
meshed  netting  wound  twice  round  the  trunk  for  a  height  of 
6  feet  to  prevent  children  cutting  the  bark.  It  is  cheaper  in 
the  end  to  obtain  trees  of  a  fairly  good  size,  say  8  feet  of  clear 
stem.  One  of  the  mistakes  made  is  planting  too  deeply.  In  a 
natural  state  the  young  roots  are  seldom  more  than  6  inches 
below  the  surface,  and  this  would  be  about  the  cover  that 
should  be  given  to  the  roots. 

The  trying  time  to  young  trees  after  planting  is  during 
the  cold  drying  winds  of  early  spring;  during  this  period  they 
should  be  well  watered,  and,  if  possible,  a  syringing  or  douching 
overhead  on  a  warm  morning  would  greatly  assist  them. 
Where  the  tree  is  bound  to  the  stake  a  piece  of  rough  canvas, 
which  is  sold  for  the  purpose,  should  be  bound  round  the  trunk, 
80  that  the  tar-cord  or  wire-tie  shall  not  injure  the  bark,  and 
every  year  a  man  should  be  sent  round  to  loosen  the  ties,  if 
necessary,  to  prevent  injury  to  the  bark  of  the  swelling  trunk. 
The  best  time  of  planting  is  undoubtedly  as  soon  as  the  fall  of 
the  leaf  takes  place,  in  the  late  autumn,  or  as  soon  as  the 
ground  is  in  a  fairly  dry  state,  as  early  as  possible  in  January 
or  February ;  they  should,  however,  never  be  planted  when  the 
ground  is  wet  and  cloggy ;  less  failures  for  this  reason  will  take 
place  if  the  trees  are  planted  during  the  fall  of  the  year. 

Trees  of  a  rank  growing  kind,  viz.  poplars  and  some  of  the 
willow  tribe,  should  be  planted  in  soil  without  any  enrichment^ 
especially  in  narrow  streets.  Birch,  in  very  narrow  streets, 
should  be  treated  likewise. 


Pbunino. 

The  most  important  work  in  connection  with  the  growth  of 
a  tree  is  the  pruning,  as  upon  it  depends  largely  its  vitality,  and 
the  moulding  of  it,  as  it  were,  for  the  purpose  it  is  required.  To 
do  this  properly,  a  person  requires  to  be  fully  acquainted  with 
the  principles  of  vegetable  life,  and  it  is  for  this  reason  the 
Author  has  described  at  some  length  the  anatomy  and  circulatory 
system  of  a  plant. 

It  is  always  advisable,  if  possible,  to  obtain  the  services  of  a 
man  who  understands  this  work,  which,  however,  is  very  diffi- 
cult, even  among  so-called  gardeners;  otherwise,  one  has  to 
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stand  by  and  give  directions  while  the  man  is  doing  the 
pruning.  No  pruning  should  be  done  during  the  first  year  after 
the  tree  has  been  planted,  and  not  until  the  tree  is  in  vigorous 
growth  and  has  plenty  of  leaf  surface,  otherwise  the  removal  of 
the  latter  will  weaken  the  tree.  The  reasons  for  pruning  are : 
first,  the  removal  of  any  branches  that  are  likely  to  be  obstruc- 
tions ;  and  secondly,  to  increase  the  ultimate  leaf  area,  or,  as 
before  described,  to  increase  the  number  of  lungs. 

The  only  pruning  necessary  at  first  is  to  gradually  remove 
as  the  tree  grows  the  lowest  branches,  so  that  a  clear  stem  of  at 
least  12  feet  is  obtained,  in  order  that  the  branches  shall  not 
form  any  obstruction  to  light  or  passing  vehicles  (on  a  bus 
route  a  greater  height  will  be  required).  If  the  branch  to  be 
pruned  is  thicker  than  one's  thumb,  it  should  not  be  cut  off 
close  to  the  stem,  but  only  a  portion  lopped,  leaving  two  or 
three  buds ;  next  year  the  remaining  portion  may  be  cut  away 
close  to  the  stem,  and  the  next  tier  of  branches  partly  lopped : 
these  should  be  entirely  removed  the  following  year,  and  the 
process  continued  until  the  right  height  is  obtained. 

When  a  sufficiently  high  clear  space  is  obtained  under  the 
branches,  the  leader  or  central  stem  may  have  its  end  removed, 
or  "  stopped,"  which  will  cause  the  tree  to  grow  in  bulk  and 
strength,  so  as  to  dispense  with  the  supporting  stake.  This 
manner  of  pruning  applies  to  every  tree  except  a  poplar  (balsam 
excepted).  All  the  lateral  branches  of  a  poplar  except  the 
leader  must  be  stopped  the  first  year  to  prevent  the  formation 
of  the  large  lateral  shoots  which  grow  on  this  species  of  tre^ 
and  afterwards  every  strong  growing  lateral  shoot  should  be 
cut  back  annually.  This  hard  pruning  causes  the  sap  to  break 
in  other  places,  and  the  formation  of  a  number  of  small  lateral 
branches  on  different  parts  of  the  trunk  and  main  branches ; 
these  must  also  be  removed,  otherwise  a  solid  mass  of  foliage  will 
be  formed,  too  large  for  the  stem  to  support,  even  with  a  stake,  in 
windy  weather.  Pruning  may  be  done  to  give  the  tree  a  sym- 
metrical formation,  but  the  Author  prefers  the  tree  to  have  a 
natural  appearance ;  this,  however,  is  a  matter  of  taste. 

Pruning  should  only  be  done  to  a  limited  extent;  if  the 
knife  is  used  too  much  too  great  a  loss  of  leaves  takes  place 
and  the  circulation  of  sap  too  is  greatly  checked ;  judicious  prun- 
ing, on  the  other  hand,  means  an  ultimate  increase  of  leaf  and 
conse  ^uent  circulation. 
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The  best  time  to  pmne/in  the  Author's  opinion^  is  in  the 
early  spring:  as  soon  as  the  sap  begins  to  rise,  his  reason  being, 
that  it  is  then  better  seen  by  the  swelling  buds  where  the  cut 
should  be,  and  frosts  are  not  likely  to  be  so  severe  to  cause 
injury  to  the  wound  as  when  the  pruning  is  done  earlier.  If 
the  branch  is  too  thick  to  cut  with  a  knife  an  upward  saw-cut 
should  be  first  made  under  the  branch,  at  the  place  where  the 
limb  has  to  be  severed,  to  prevent  it  being  splintered,  and  after- 
wards the  downward  cut  made.  The  end  of  the  severed  branch 
should  be  cut  smooth  with  a  sharp  knife,  as  a  " callus"  forms 
quicker  on  a  smooth  surface. 

Pests  and  Diseases. 

The  Author  fears  that  at  present  local  authorities  would  not 
care  to  go  to  much  expense  in  eradicating  the  pests  which  prey 
upon  trees,  these  being  chiefly  caterpillars  and  aphides.  Pre- 
vention, however,  is  better  than  cure,  and  the  surest  prevention 
is  to  have  a  healthy  growing  plant — the  kind  best  suited  to  the 
locality ;  plant  it  well,  see  that  there  is  no  stagnant  moisture 
where  it  is  growing,  water  it  during  droughty  and  it  will  be 
found  that  few  pests  will  attack  it.  The  lime  is  an  example : 
in  congenial  soil  aphides  rarely  touch  it,  but  in  a  heavy  soil  it 
will  often  be  smothered. 


DISCUSSION. 

Mr.  Jos.  Hall:  I  have  to  propose  a  vote  of  thanks  to 
Mr.  Smythe.  I  am  unable  to  criticise,  as  I  agree  entirely  with 
the  paper.  One  thing  particularly  I  am  pleased  to  see  is  the 
recommendation  that  Councils  should  purchase  their  trees  as 
young  plants,  grow  them  on  their  own  ground,  make  their  own 
selection,  and  know  exactly  the  stamp  of  tree  they  are  having. 
The  trees  will  then  receive  proper  treatment,  will  be  acclima- 
tised, and  such  as  are  suitable ;  and  will  give  an  economy  of 
one-half,  or  even  more.  I  note  that  the  Author  refers  to  one 
tree,  the  ash,  that  is  seldom  planted  on  roads,  but  that  where 
he  has  seen  it  he  is  much  impressed  by  it.  There  is  one  other 
variety  that  is  still  more  rare  and  still  more  valuable  (Fraxinus 
Omus\  the  flowering  ash,  which  grows  erect  plumes  of  white 
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flowers,  and  makes  a  tree  which  in  the  flowering  season  looks 
as  if  it  is  covered  with  snow.  It  is  well  worth  going  out  of 
the  way  to  obtain  it  In  his  remarks  on  planting,  Mr.  Smythe 
does  not  warn  you  that  the  ordinary  tree-planter  will  cut  off 
some  of  the  roots  if  he  has  the  opportunity,  because  it  saves 
trouble  in  digging  holes. 

Mr.  A.  Smith  :  I  beg  to  second  the  vote  of  thanks  to  Mr. 
Smythe.  Some  of  us  who  are  surveyors  of  small  towns  find, 
among  other  things,  that  we  have  also  to  be  gardeners — in  fact, 
a  kind  of  jack  of  all  trades.  One  has  to  understand,  or  try  to 
understand  as  much  as  one  can  about  various  subjects,  and  when 
one  has  trees  in  the  streets  or  parks  in  a  small  town  where  super- 
intendent gardeners  cannot  be  afforded,  a  paper  of  this  kind 
must  prove  most  interesting.  Some  of  the  effects  mentioned 
in  the  paper  I  have  found  in  actual  practice.  I  have  some  200 
to  300  trees  to  be  kept  trimmed  and  pruned,  and  made  to  look 
as  well  as  it  is  possible  to  make  them.  Some  two  and  a  half 
years  ago  I  had  the  disappointment  of  seeing  most  of  the  trees 
of  which  I  am  speaking  looking  in  a  frightfully  scrubby  con- 
dition. Nearly  all  of  ti^em  had  been  planted  on  made  ground 
which  had  been  filled  in  with  mud,  tippings  of  aU  descriptions, 
builders'  refuse  and  so  on.  I  had  at  that  time  very  little 
knowledge  of  trees,  or  what  they  required,  but  I  carried  out  a 
suggestion  which  may  be  useful  to  some  of  our  Members,  who 
have  trees  planted  in  new  roads,  and  find  they  do  not  answer. 
I  started,  or  rather  the  caretaker  of  the  gardens  started  under 
my  instructions,  and  made  a  3-feet  trench,  digging  3  feet  from 
the  centre  of  the  tree,  and  putting  the  trench  round  3  feet  wide, 
and  then  filling  in  with  soil  and  sweepings  which  had  become 
rotten,  and  putting  gravel  on  at  the  top.  If  you  had  seen  those 
trees  two  and  a  half  years  ago  and  to-day  you  would  be  greatly 
surprised.  They  have  increased,  not  only  in  their  trunks,  but, 
though  planted  20  feet  apart,  the  branches  are  meeting.  This 
shows  that  trees  planted  in  bad  soils,  and  with  the  sea  air,  can 
be  made  to  become  strong  and  good  plants.  '  We  have  most  of 
the  trees  mentioned,  and  the  lime,  ash,  sycamore  and  plane 
seem  to  be  doing  the  best;  and  where  they  have  been  planted 
under  conditions  mentioned  in  the  paper,  seem  to  be  thriving, 
becoming  healthy,  and  in  every  way  looking  what  a  tree  ought 
to  look — respectable. 

Mr.  KoKMAN  ScoRGiE :  The  greater  part  of  the  paper  would, 

Digitized  by  VjOOQIC 


DISCUSSION.  305 

I  thinks  have  been  more  fitting  for  a  botany  class  at  a  Technical 
Institute  than  a  meeting  of  this  sort.  I  have  yet  to  find  out 
that  any  local  authority  has  the  right  to  plant  trees  in  public 
roads.  I  know  it  is  done  by  a  good  many  who  are  not  subject 
to  Local  Government  audit,  but  those  who  are  may  find  a 
difficulty  in  having  the  cost  surcharged  by  the  public  auditor. 
All  I  know  is  that  there  is  a  Bill  before  Parliament  to  make 
it  legal  to  plant  trees  in  roads.  [The  President  :  In  London.] 
That  is  so.  As  regards  Mr.  Smy  tbe's  suggestion  that  we  should 
obtain  trees  of  young  growth,  it  may  do  where  you  have  plenty 
of  land,  but  we  cannot  all  become  nursery  gardeners  in  London. 

1  certainly  agree  with  Mr.  Smythe  that  in  many  instances  the 
trees  are  planted  too  close  together.  People  having  houses  in 
the  roads  like  the  young  trees  planted  close  together,  forgetting 
that  they  grow.  I  think  the  suggestion  that  the  roots  should 
be  6  inches  below  the  surface  is  hardly  sufficient.  My  practice 
has  been  to  plant  trees  12  inches,  and  they  have  been  successful. 

Mr.  W.  H.  Grieves  :  I  should  like  to  add  my  thanks  to 
Mr.  Smythe  for  the  very  interesting  paper  which  is  before  us 
to-day.  Mr.  Scorgie  says  it  is  his  practice  to  plant  trees  a 
foot  below  the  surface,  but  does  not  say  whether  the  Local 
Gk>vemment  Board  auditor  has  surchaiged  him  the  cost  of  his 
trees.  In  Buxton  we  are  always  planting  trees  wherever  we 
can,  and  as  fetr  as  I  know  the  Council  have  never  been  sur- 
charged, although  we  are  subject,  I  am  sorry  to  say,  up  to  the 
present  time,  to  the  Local  Government  Board  audit.  I  am 
hoping  we  shall  be  incorporated  before  long.  I  think  the  paper 
is  interesting  and  instructive.  The  suggestion  as  to  rearing 
trees  firom  saplings  would  not  answer  in  a  place  like  Buxton. 
They  would  cost  a  good  deal  more  than  they  were  worth  by  the 
time  they  were  planted  in  the  streets.  That  is  owing  to  the 
high  position  of  the  town;  it  would  be  too  cold.  We  buy  trees 
after  they  are  eight  to  ten  years  old,  10  feet  high,  and  about 

2  to  3  inches  diameter,  and  we  may  pay  Ss.  6d.  and  5$.  each  for 
them.  Those  most  suitable  for  our  climate  are  the  limes  and 
the  sycamore ;  though  there  are  a  good  many  other  varieties 
that  do  very  well.  I  entirely  agree  with  Mr.  Smythe's  remarks 
as  to  stakes  and  guards.  I  notice  in  many  towns  very  exp^[isive 
guards  round  the  trees.  I  think  the  expense  is  too  great  where 
tree  planting  is  carried  on  to  any  extent,  therefore  I  agree  with 
the  suggestion  of  a  single  stake  and  a  piece  of  smail-meshed 

x 
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netting  wound  twice  round  the  bark  for  a  height  of  6  feet.  I 
have  adopted  ^  inch  wire  mesh-netting  for  that  purpose,  and  it 
answers  very  well.  After  it  becomes  rusted  it  is  a  nuisance, 
but  it  can  be  easily  replaced.  We  have  a  diflSculty  in  that 
respect  in  Buxton.  We  have  a  large  number  of  errand  boys 
who  ride  about  on  ponies  delivering  goods,  and  we  often  find 
trees  broken  off  at  the  top  by  the  boys  fastening  the  pony  to 
the  tree.  I  should  like  to  add  for  Mr.  Scorgie's  information 
that  under  sect.  43  of  the  Public  Health  Acts  Amendment 
Act,  1890,  special  provision  is  there  made  for  urban  authorities 
to  cause  trees  to  be  planted  in  any  highway  repairable  by  the 
inhabitants  at  large  within  their  district,  and  to  erect  guards 
or  fences  for  the  protection  of  the  same. 

Mr.  A,  H.  Campbell  :  I  am  rather  surprised  to  hear  the 
remarks  of  Mr.  Scorgie.  We  who  are  not  privileged  to  serve 
in  the  Metropolis  are  apparently  leading  the  way,  because  some 
two  years  ago  we  were  able  to  get  through  the  Local  Grovem- 
ment  Board  the  sum  of  600Z.,  not  for  trees,  but  for  the  guarding 
and  protection  of  trees.  If  you  are  entitled  to  guard  you  are 
entitled  to  plant  trees.  We  all  agree  with  the  planting  of  trees 
in  our  large  suburban  boroughs,  and  there  is  no  use  in  planting 
trees  unless  you  guard  them.  The  guarding  of  trees  is  an 
important  question.  You  are  only  wasting  the  ratepayers' 
money  if  having  planted  trees  you  do  not  guard  them  efiBciently. 
We  found  while  a  healthy  tree  costs  us  4s.  6d.  or  5«.  the  guards 
ran  to  no  less  a  sum  than  25s. — a  price  which  practically  pre- 
vented us  &om  developing  the  useful  and  ornamental  practice 
of  tree  planting.  We  set  about  designing  guards  of  our  own,  of 
a  permanent  description,  and  we  have  now  been  able  to  provide 
a  thorou^y  good  guard  for  9s.  6d.  In  my  district  we  planted 
700  trees  last  autumn  and  intend  to  plant  1000  this  autumn, 
so  that  the  reduction  effected  in  the  cost  of  the  guard  is  a  very 
important  matter.  In  diameter  the  guard  covers  the  same  area 
as  the  iron  guard  which  used  to  cost  us  25s. 

The  President  :  The  difficulties  are  how  close  to  plant  the 
trees  and  where.  Of  course  with  young  trees,  if  you  plant  them 
a  considerable  distance  apart — 30  or  35  feet — they  lobk  very 
scanty  the  first  few  years  of  their  growth,  and  people  say,  "  What 
is  the  good  of  planting  these  twigs  in  the  roadway  ?  "  and  if  you 
plant  them  too  close,  in  a  few  years  they  are  obstructing  one 
another.    I  think  it  is  prudent  not  to  plant  them  too  close 
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together,  and  should  say  that  35  feet  for  plane  trees  in  London 
is  sufficient.  It  is  a  good  thing  in  planting  trees  to  get  rid  of 
any  water  which  may  be  lying  at  the  roots.  When  planting 
trees  in  heavy  day  I  take  a  searcher  and  make  a  sort  of  funnel 
firom  the  bottom  of  the  hole,  and  fill  the  commencement  of  the 
funnel  with  rubble  as  a  kind  of  filter  to  draw  ofiT  the  water, 
which  otherwise  would  lie  round  the  roots  of  the  tree.  Of 
course  gas  is  one  of  the  great  enemies  to  trees  in  London,  and 
in  many  streets  the  vaults  under  the  footpaths  leave  little  earth- 
space  on  one  side  of  the  tree  roots. 
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CREMATION. 

By  W.  NISBET  BLAIR,  M.  Ikst.  C.E.,  Borough  Engmtmb, 

St.  Pancras. 


Ths  subject  of  Cremation  has  been  three  times  mentioned  in 
the  'Proceedings'  of  this  Association,  namely,  by  the  first 
President  of  the  Association,  Mr.  Lewis  Angell,  who,  in  his 
Presidential  Address  in  1874  mentions  that  cremation  had  been 
recently  advocated  by  Sir  Henry  Thompson.  He  thought  the 
practice  might  shock  English  feelings  and  Christian  traditions  ; 
but  he  was  not  prepared  to  say  that  it  might  not  ultimately 
commend  itself  to  the  sanitarian.* 

At  the  Nottingham  meeting  in  1886,  a  paper  on  ''  Municipal 
Work  at  Nottingham  "  was  read  by  Mr.  Arthur  Brown,  Borough 
Engineer,  in  which  he  refers  to  the  removal  of  1100  bodies  firom 
700  square  yards  of  land  for  a  street  improvement;  this  ex- 
perience led  him  to  form  a  very  strong  opinion  as  to  the  de- 
sirability of  cremation,  the  present  system  of  earth  burial  causing 
pollution  of  both  air  and  water,  and  deserving  of  the  utmost  cen- 
sure. The  Author  was  in  Nottingham  as  assistant  to  Mr.  Brown 
at  the  time  this  improvement  was  carried  out,  and  he  also  saw 
sufficient  of  the  repulsive  process  of  dissolution  as  it  is  effected 
by  earth  burial  to  convince  him  that  from  a  public  health  point 
of  view  cremation  is  flEu:  preferable. 

At  the  Annual  Meeting  at  Leicester  in  1887,  a  paper  was 
read  by  Mr.  W.  Eassie,t  in  which  he  gives  an  interesting 
history  of  the  different  methods  of  burial  adopted  throughout 
the  world  in  different  ages.  He  quotes  some  figures  as  to  the 
acreage  in  London  occupied  as  churchyard  and  cemeteries,  and 
the  number  of  bodies  per  acre  in  various  instances ;  and  he  also 
refers  to  the  practice  of  cremation  at  various  towns  on  the 

•  VoL  u  p.  87.  t  VoL  xiii.  p.  274. 
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Continent  and  in  America,  and  reports  the  recent  construction 
of  the  crematorium  at  Woking. 

A  discussion  took  place  upon  this  paper,  in  the  course  of 
which  additional  information  was  given,  and  while  the  speakers 
were  unanimous  in  generallj  approving  of  the  process,  bringing 
out  many  instances  of  the  reproduction  of  infectious  diseases  of 
various  natures  by  opening  up  for  dijSerent  purposes  old  burial 
grounds,  there  appeared  to  remain  in  the  minds  of  some  a 
sentimental  objection,  but  even  that  was  not  held  with  great 
tenacity. 

At  the  International  Congress  of  Hygiene  held  in  London  in 
1891,  the  subject  of  cremation  was  brought  up  by  M.  Georges 
Salomon,  General  Secretary  of  the  Cremation  Society  of  France, 
in  a  very  complete  paper,  prepared  with  the  object  of  securing  a 
more  general  adoption  of  cremation ;  while,  on  the  other  hand,  a 
paper  was  submitted  by  Sir  Francis  Seymour  Haden,  F.RC.S., 
etc.,  taking  the  opposite  view  of  the  question,  and  advocating 
that  l^islation  should  provide  for  burial  within  the  earth  as 
the  only  legal  mode  of  disposing  of  a  dead  body.  On  these 
papers  an  interesting  discussion  took  place,  concluding  with  a 
resolution  "  that  the  cremation  of  the  dead  is  a  rational  and 
hygienic  procedure  which  is  specially  called  for  where  death 
occurs  from  contagious  disease,"  carried  by  an  overwhelming 
majority,  there  being  only  four  dissentients.  This  was  followed 
by  formal  resolutions  csJling  upon  the  different  Governments 
to  remove  legislative  obstacles  which  still  opposed  the  cremation 
of  the  dead. 

The  first  crematorium  in  England  was  opened  by  the  Crema- 
tion Society  of  England  at  Woking  in  1885,  and  the  number  of 
bodies  cremated  annually  increased  continuously  up  to  1900, 
during  which  year  301  operations  took  place,  the  total  up  to  the 
end  of  1902  being  2119. 

In  1892  a  crematorium  was  opened  near  Manchester  by 
a  company,  and  since  that  date  657  cremations  have  taken 
place. 

At  Glasgow  in  1895  a  ci*ematorium  was  opened  by  the 
Scottish  Cremation  Society;  and  in  Liverpool  one  was  also 
opened  in  1896  by  the  Liverpool  Cremation  Company,  Limited. 

So  far  these  crematoria  have  been  opened  by  private  com- 
panies, but  under  the  provisions  of  local  Acts,  the  Corporations 
of  Hull  and  Darlington  opened  crematoria  in  1901,  and  under 
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similar  powers  the  Corporation  of  Leicester  also  completed  a 
suitable  establishment  in  1902. 

Another  crematorium  was  opened  near  London,  at  Golder's 
Green,  in  1902,  by  the  London  Cremation  Company^  Limited, 
which  is  understood  to  be  a  branch  of  the  Cremation  Society  of 
England. 

The  City  Corporation  of  London  have  also  taken  up  the 
subject,  and  the  construction  of  a  crematorium  at  the  City  of 
London  Cemetery  at  Ilford  is  about  to  be  commenced  under 
powers  obtained  by  private  Bill  in  1900. 

The  number  of  cremations  carried  out  at  these  establishments 
during  the  last  ten  years  shows  a  steady  though  slow  increase 
year  by  year. 


CnoMtortiim. 

1913. 

1894. 

1896. 

1896. 

1897. 

1898. 

1899. 

1909. 

1901. 

190S. 

TotaU. 

Huiohetter 

30 

47 

5S 

52 

51 

62 

8S 

90 

95 

81 

654 

Glasgow  .. 

1 

10 

16 

12 

16 

20 

18 

20 

113 

Hull 

.. 

.. 

.. 

•• 

.. 

•. 

17 

13 

30 

Leioetter.. 

.. 

., 

.. 

•• 

,, 

•• 

,. 

2 

2 

,, 

2 

10 

27 

23 

40 

40 

54 

196 

Darlington 

.. 

.. 

•• 

.. 

.. 

.. 

2 

1 

3 

Woking  .. 

101 

125 

150 

137 

173 

240 

240 

301 

273 

275 

2015 

Total!.. 

131 

172 

209 

201 

250 

341 

367 

451 

445 

446 

3013 

It  may  be  thought  that  a  fairly  good  progress  in  securing 
the  extension  of  the  system  has  been  attained  in  this  country, 
but  we  are  slow  indeed  as  compared  with  other  countries.  In 
the  United  States  there  are  twenty-five  establishments,  at  which 
about  2700  cremations  per  annum  take  place ;  in  Italy  there 
are  twenty-seven  crematoria;  seven  in  Grermany;  two  in 
France ;  three  in  Switzerland ;  two  in  Sweden ;  and  one  in 
Denmark. 

In  1893  a  select  committee  of  the  House  of  Commons  was 
appointed  to  inquire  into  the  sufficiency  of  the  existing  law  as 
to  the  disposal  of  the  dead,  for  securing  a  correct  record  of  the 
causes  of  death  in  all  cases.  This  committee  took  evidence  both 
in  support  of,  and  against  the  adoption  of  cremation,  and 
reported  their  opinion  ''that  with  the  precautions  adopted  in 
connection  with  cremation  as  carried  out  by  the  Cremation 
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Society^  there  is  little  probability  that  acts  of  crime  would 
escape  detection,  but  inasmuch  as  these  precautions  are  purely 
voluntary,  the  committee  consider  that  in  the  interests  of  the 
public  safety  such  regulations  should  be  enforced  by  law." 

It  was  not,  however,  until  1902,  that  Parliament  passed  the 
Cremation  Act,  2  Edw.  7,  Ch.  8,  which  applies  to  England  and 
Scotland,  and  authorises  any  burial  board,  council,  or  other  local 
authority  having  the  powers  and  duties  of  the  burial  board,  and 
any  local  authority  maintaining  a  cemetery,  to  provide  a 
crematorium,  to  be  used  under  regulations  made  by  the  Secre- 
tary of  State.  This  Act  came  into  operation  on  iJie  first  day 
of  April  of  this  year. 

In  October  1902,  a  committee  was  appointed  by  the  Home 
Secretary  to  prepare  draft  regulations  to  be  made  by  him  in 
pursuance  of  the  powers  given  by  Section  7  of  the  Act.  This 
committee  held  several  sittings,  and  took  evidence  firom  gentle- 
men either  already  associated  with  existing  cremation  societies, 
or  holding  appointments  which  gave  them  exceptional  qualifica* 
tions  to  give  valuable  advice  to  the  committee.  Special  inquiry 
was  made  into  the  question  of  cremation  being  used  to  destroy 
evidence  of  crime,  and  investigation  was  made  into  the  Betcts 
relating  to  all  cases  of  exhumation  which  had  taken  place  during 
a  long  period  of  years,  and  while  the  committee  admitted  that 
no  r^ulations  could  be  formed  which  would  entirely  eliminate 
the  risk,  yet  they  concluded  that  regulations  could  be  framed 
which  would  so  far  reduce  the  risk  as  to  make  cremation  at 
least  as  safe  as  the  existing  method  of  burial,  as  in  certain  cir- 
cumstances the  law  even  now  permits  burial  without  certifica- 
tion of  the  cause  of  death. 

The  committee  had  before  them  the  regulations  already  in 
force  under  which  cremations  took  place  at  the  various  establish* 
ments  in  this  country,  as  well  as  those  applying  on  the  Continent 
and  in  America.  The  draft  regulations  prepared  by  this  com- 
mittee are  based  principally  upon  the  r^ulations  of  the 
Cremation  Society,  and  accompanying  these  are  various  forms  of 
application  for  cremation,  and  certificates  to  be  submitted  for 
approval  by  the  authority.  Begulations  are  also  included  con- 
cerning the  maintenance  and  inspection  of  crematoria,  the 
disposition  of  ashes,  and  the  registration  of  cremations. 

A  blue  book  has  been  issued  containing  the  full  report  of 
the  committee,  their  regulations,  and  suggested  forms  of  certi- 
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ficate,  together  with  the  whole  of  the  evidence  submitted  by 
witnesses,  and  particulars  as  to  the  practice  in  other  countries. 

Now  that  cremation  has  received  the  sanction  of  Parliament 
it  is  needless  to  discuss  the  points  so  often  argued  in  connection 
therewith,  as  to  whether  the  burning  of  the  human  body  was 
contrary  to  Scripture,  or  contrary  to  the  principles  of  Christianity, 
or  contrary  to  our  security  by  removing  traces  of  death  by 
poisoning,  and  it  is  not  from  any  of  these  points  of  view  th^ 
the  Author  ventures  to  suggest  the  subject  as  one  deserving 
the  consideration  of  this  Association,  whose  Members  are  abso- 
lutely all  working  in  the  interest  of  public  health. 

It  seems,  when  one  has  read  a  little  of  the  history  of  crema- 
tion, rather  a  matter  for  surprise  at  our  dilatoriness,  that  it  has 
only  now  become  a  legally  authorised  practice  in  this  country, 
after  even  centuries  of  our  boasted  civilisation,  whereas  we  find 
that  cremation  was  largely  adopted  by  many  of  the  earlier 
civilised  communities,  and  where  not  universal,  was  generally 
practised  by  the  richer  classes,  leaving  the  bodies  of  the  poor 
to  be  otherwise  disposed  of.  For  instance,  during  the  period  of 
the  greatest  power  of  both  Greek  and  Boman  empires,  when 
their  education  and  civilisation  attained  the  highest  develop- 
ment, we  find  cremation  adopted  as  a  means  of  disposing  of  all 
the  illustrious  dead.  A  little  book  on  the  subject  of  cremation 
has  been  published  by  J.  Harvey  Simpson,  Esq.,  secretary  of  the 
Manchester  crematorium,  in  which  he  reviews  in  a  most  inter- 
esting manner  the  history  of  cremation,  before  dealing  with  the 
religious,  medical,  and  l^al  arguments  that  have  at  times  been 
raised  against  it  In  this  book  he  gives  quotations  from  many 
of  the  classic  writers  describing  the  habits  of  different  nations 
in  different  ages,  and  in  several  instances  the  actual  cremation 
ceremony  of  the  great  public  men,  both  rulers  and  authors,  in 
Greek  and  Boman  times.  Mr.  Simpson  has  kindly  given  the 
Author  liberty  to  quote  from  his  book,  but  it  would  be  much 
more  instructive  to  any  of  our  Members  who  desire  to  give 
personal  study  to  the  question  to  obtain  this  book  and  digest  the 
whole  of  its  contents,  for  it  contains  really  all  the  information 
that  is  necessary  to  enable  one  to  come  to  a  conclusion  in 
reporting  to  one's  authority,  and  deals  with  details  which  it  is  not 
necessary  to  quote  at  presents 

It  seemSy  from  many  conversations  on  the  subject,  that 
sentiment  offers  the  greatest  hindrance  to  the  more  general 
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adoption  of  the  process  of  cremation :  there  is  a  reluctance  in 
the  minds  of  many  to  depart  from  the  hitherto  general  system 
of  earth  burial,  which  they  j^ard  with  feelings  of  the  deepest 
reverence,  and  in  many  cases  it  would  be  real  cruelty  to  such 
feelings  to  attack  the  sentiment  by  a  recital  of  the  facts  within 
the  knowledge  of  most  of  us  who  have  had  experience  in  the 
removal  of  bodies  long  buried^  but  necessarily  disturbed  by 
engineering  works  or  street  improvements.  To  such,  there 
cannot  remain  any  feeling  of  respect  or  reverence  for  the  system 
of  earth  buriaL 

It  is  not  on  account  of  difBculty  in  obtaining  sufficient  land 
for  cemeteries  that  the  Author  considers  it  justifiable  to  urge  the 
substitution  of  cremation  for  earth  burial,  it  is  entirely  on  the 
question  of  the  health  of  the  living.  The  pollution  of  the 
atmosphere  is  important,  though  not  so  commonly  in  the  minds 
of  those  who  have  considered  the  subject  so  much  as  the  pollu- 
tion of  underground  water,  and  as  so  much  of  our  water  supply 
is  taken  from  wells,  its  purity  and  freedom  from  any  tainted 
source  is  of  the  utmost  importance. 

Another  argument  might  be  urged  with  very  great  effect, 
namely,  the  absolute  destruction  of  the  germs  of  contagious 
diseases,  which  is  rendered  perfectly  certain  where  the  human 
remains  are  destroyed  at  a  temperature  of  1800  to  2000  degrees 
Fahr.,  now  attained  in  cremator  furnaces.  The  resuscitation  of 
disease  by  disturbance  of  the  ground  where  many  years  before 
diseased  bodies  had  been  buried,  has  been  proved  over  and  over 
again,  and  even  without  intentional  disturbance  of  such  ground 
there  is  always  the  possibility  of  germs  being  brought  to  the 
surfiEK^,  and  (Uspersed  in  the  air  by  natural  action  such  as  that 
of  earthworms. 

The  risk  of  spreading  infectious  disease  from  a  corpse  is  so 
far  recognised  that  there  is  now  legal  authority  for  the  removal 
to  a  mortuary  in  any  case  where  the  Medical  Officer  of  Health 
consid^B  it  essential  in  the  interests  of  the  living  to  remove  a 
body.  It  does  not  involve  any  great  stretch  of  the  principles  of 
hygiene  to  demonstrate  that  it  would  be  also  for  the  benefit  of 
the  living  that  the  bodies  in  all  fatal  cases  of  infectious  diseases 
should  be  cremated. 

The  removal  of  the  sick  in  cases  of  infectious  disease  to 
specially  provided  hospitals  is  now  so  general  in  the  larger 
towns,  that  cases  of  death  in  the  home  are  ^  much  less  firequent 
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than  formerly,  but  they  do  occur  from  time  to  time,  and  in  such 
cases  it  is  obvious  that  the  removal  and  disposal  of  the  infected 
body  should  be  prompt  and  effectual. 

A  very  large  volume  of  the  objections  to  the  wider  adoption 
of  these  views  would  be  removed  if  it  were  generally  known, 
under  what  circumstances  cremations  now  take  place  in  this 
country,  and  as  it  has  recently  been  under  the  consideration  o£ 
the  council  of  the  district  which  the  Author  represents,  he  has 
had  the  advantage  of  visiting  the  crematoria  at  Woking,  Golder's 
Green,  Hull,  Manchester,  Liverpool  and  Leicester,  with  some 
members  of  his  committee,  and  these  visits  enabled  a  laige 
amount  of  information  to  be  obtained,  which  not  only  was  of 
importance  to  the  Authority  for  whom  it  was  first  obtained,  but 
it  may  be  also  of  interest  to  this  Association. 

So  far  as  this  country  is  concerned,  there  are  really  only  two 
types  of  furnace  adopted,  namely,  the  "Gorini"  furnace  at 
Woking,  and  a  modification  of  the  same,  but  not  differing  much, 
at  Liverpool ;  and  the  "  Simon  "  furnace,  which  has  been  con- 
structed at  all  the  other  crematoria  in  this  country. 

The  **  Qanni  "  furnace,  described  as  a  reverberatory  furnace,  is 
much  the  simpler  in  construction,  consisting  of  a  furnace  about 
4  feet  by  2  feet  6  inches  in  which  a  coke  fire  is  maintained,  and 
in  direct  continuation  of  this  furnace,  separated  only  by  a  fire- 
brick bridge,  is  an  incineration  chamber,  through  wMch  the 
gases  of  the  furnace  pass  on  all  sides  of  the  coffin,  passing  away 
from  this  downwards  to  a  flue  leading  to  the  cldmney.  The 
whole  structure  of  the  furnace  is  about  16  feet  long  by  7  feet 
wide  and  8  feet  high  from  the  floor.  The  furnace  and  incinera- 
tion chamber  and  flue  are  lined  with  fire-brick,  but  the  structure 
is  contained  within  solid  walls,  strengthened  by  buckH9tays  and 
tie-bolts. 

The  **  Simon  *'  furnace,  described  as  a  regenerative  furnace,  is 
a  much  more  complicated  structure ;  it  is  about  14  feet  long  by 
10  feet  wide  and  about  16  feet  high,  involving  the  construction 
of  a  basement  story.  The  furnace  is  placed  at  the  base  of  the 
structure,  and  its  gases  pass  into  a  large  ch&miber  in  the  centre 
of  the  block,  and  from  this  by  five  flues  on  either  side,  into  a 
smaller  chamber  immediately  below  the  incinerating  chamber. 
Into  this  they  have  access  not  only  through  the  perforated 
bottom,  but  through  side  passages,  where  there  is  admitted  a 
quantity  of  air  heated  by  its  passage  through  the  flues  inunedi- 
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ately  in  contact  with  the  central  chamber,  and  capable  of 
regulation  as  to  volume,  the  object  being  to  secure  increased 
temperature  by  regenerative  combustion  in  the  incineration 
chamber.  From  this  the  gases  pass  away  through  a  perforated 
arch,  and  by  a  series  of  down-cast  flues  on  each  side  to  the 
basement,  where  they  converge  into  (me  flue  leading  to  the 
shaft.  It  is  difficult  to  describe  in  words  such  a  structure,  and 
it  is  even  difficult  to  fully  comprehend  the  method  of  construc- 
tion and  its  objects  by  the  study  of  a  drawing ;  but  the  effect  of 
such  a  large  number  of  cavities  in  the  structure,  which  may 
almost  be  described  as  a  honeycomb,  so  far  weakens  the  block 
that  after  only  two  or  three  cremations  cases  have  been  seen 
where  the  brickwork  is  badly  cracked,  and  a  few  more 
repetitions  of  its  use  have  a  marked  effect  on  the  stability  of  the 
structure. 

In  all  cases  the  chimney  shaft  is  placed  at  some  little 
distance  from  the  furnace,  so  as  to  be  clear  of  the  main  buildings. 
In  order  to  secure  a  sufficient  draught  when  first  starting  the  fire 
it  is  found  an  advantage  to  have  what  is  called  a  pilot  fire  at 
the  base  of  the  chimney :  this  is  merely  an  ordinary  coke  fire 
with  an  arrangement  of  aur  ports  to  supply  firesh  air  to  this  fire 
independent  altogether  of  the  gases  passing  through  it  from  the 
main  furnace.  It  is  generally  found,  excepting  at  the  first 
lighting  of  the  fires,  that  there  is  practically  no  visible  smoke 
during  the  process  of  cremation,  and  as  the  design  of  the  shaft 
generally  takes  the  form  of  an  ornamental  tower,  it  appears 
quite  as  an  architectural  feature  rather  than  a  plain  chimney 
stack — ^in  fact,  in  most  of  the  cases  the  Author  has  visited,  there 
is  no  suggestion  at  all  of  a  chimney  in  connection  with  the 
buildings. 

Woking  Crematoriom. 

This,  the  first  crematorium  in  this  country,  opened  in  1885, 
belongs  to  the  Cremation  Society  of  England.  Its  site  is  about 
two  miles  firom  Woking  station.  Previous  to  1886  it  consisted 
of  a  crematory  only,  the  funeral  survice  having  to  be  conducted 
before  arriving  at  the  grounds.  In  answer  to  a  special  appeal 
for  support,  the  Society  in  that  year  obtained  sufficient  funds  to 
enable  them  to  provide  a  chapel  together  with  waiting-rooms 
and  incidental  accommodation.  It  is  situated  in  very  pretty 
grounds  of  an  area  of  about  half  an  acre.     The  chapel  is  about 
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48  feet  long  and  24  feet  wide,  constructed,  of  red  brick  relieved 
with  Bath  stone.  The  cost  of  the  building  and  furnace,  in- 
cluding also  a  superintendent's  lodge,  was  about  5000/. 

The  furnace  in  this  case  is  of  the  type  described  as  the 
**  Grorini"  furnace,  and  was  designed  by  Messrs.  Newland  Bros, 
of  Mincing  Lane.  About  two  hours  is  necessary  from  the 
lighting  of  the  fires  to  obtain  the  necessary  heat,  and  a  further 
two  hours  is  occupied  in  the  actual  incineration  process,  about 
one  ton  of  coke  being  necessary  for  the  whole  operation,  the 
charge  for  which  is  5/.,  with  additional  charges  for  urns  of 
higher  value,  and  for  niches  in  the  chapel,  in  which  to  retain 
the  urns,  or  for  a  burial  plot  in  the  cemetery  adjoining,  for 
which  the  charges  vary  according  to  size  and  situation. 

Manchsstkr  Crbhatobium. 

This  crematorium  was  opened  in  1892  by  the  Manchester 
Crematorium  Company.  It  is  situated  in  Barlow  Moor  Boad 
about  four  miles  southward  from  the  Manchester  Town  Hall, 
and  occupies  a  site  of  about  three-quarters  of  an  acre.  The 
buildings  are  of  an  imposing  character,  and  include  a  large  hall 
or  chapel,  with  a  gallery  containing  an  organ,  and  on  either 
side  of  the  chapel  are  arched  colonades  providing  space  for  a 
columbarium  to  receive  the  urns.  The  dimensions  of  this  hall 
are  50  feet  by  25  feet,  and  the  side  walls  are  also  built  in  panels 
with  recesses  provided  for  niches  to  receive  the  urns.  The 
furnace  chamber  is  at  the  back  of  the  chapel  and  contains  two 
furnaces,  one  behind  the  other,  which  proves  to  be  an  incon- 
venient arrangement,  as  it  is  necessary  in  using  the  most  distant 
furnace  from  the  chapel  to  pass  the  cofi^  through  the  furnace- 
chamber  of  the  nearer  furnace,  which  of  course  must  be  cold  at 
such  a  time.  These  furnaces  are  of  the  "  Simon  "  type,  and  for 
each  cremation  about  one  ton  of  coke  is  required.  The  cost  of 
constructing  the  whole  of  the  buildings,  but  apart  from  the  cost 
of  land,  was  about  7000/.  The  charge  for  a  cremation  is  about 
5/.  58.,  but  with  a  view  to  encourage  the  operation  among  those 
who  cannot  afford  so  much,  a  reduced  charge  of  21,  28,  is  made. 

During  recent  years  the  number  of  cremations,  varying 
between  eighty  and  ninety-five  each  year,  have  enabled  a  small 
debt  of  the  earlier  years  of  the  establishment  to  be  paid  off,  and 
there  is  now  a  small  balance  in  hand. 
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Glasgow  Crematorium. 

This  crematorium  and  chapel,  belonging  to  the  Scottish 
Cremation  Society,  forms  the  third  establishment  in  this  country, 
and  was  opened  in  1895  in  the  Western  Necropolis  of  Glasgow, 
at  a  cost  of  about  3000/.  This  establishment  dififers  from  all 
others  in  this  country  in  two  particulars :  firstly,  instead  of  the 
coffin  sliding  horizontally  from  the  cataMque  into  the  furnace- 
chamber,  the  catafalque  is  lowered  vertically  into  vaults  below ; 
and  secondly,  the  furnace  is  heated  by  gas  produced  on  the 
premises  from  small  coal  by  a  process  designed  by  the  Mirrlees 
Watson  Company  of  Glasgow.  The  production  of  the  gas 
takes  place  in  a  separate  apparatus  firom  the  incinerating 
chamber,  where  it  reaches  a  temperature  of  1800^  Fahr.  The 
charges  for  cremation  vary  from  2L  2$.  to  51.  5$. 


Liverpool  Crematorium. 

This  crematorium,  opened  in  1896,  belongs  to  the  Liverpool 
Cremation  Society,  and  is  situated  in  Priory  Boad,  adjoining  the 
Anfield  Park  Cemetery,  and  by  communication  between  the 
grounds  of  the  crematorium  and  the  cemetery  it  is  poesible  to 
conduct  the  funeral  service  in  either  the  Nonconformist,  Roman 
Catholic,  or  Church  of  England  chapel,  instead  of  in  the  crema- 
torium chapel.  The  building  comprises  a  chapel,  34  feet  by  24 
feet,  with  an  ante-chamber  between  that  and  the  furnace- 
chamber,  which  measures  27  feet  by  24  feet,  adjoining  which  is 
a  square  tower  inclosing  the  chimney  shaft.  The  site  occupies 
about  a  quarter  of  an  acre,  and  includes  a  lodge  for  the  manager 
of  the  establishment.  The  type  of  furnace  adopted  here  is  very 
similar  to  the  Woking  "Gorini"  furnace,  but  some  improve- 
ments, suggested  by  experience,  have  been  made  in  the  designs 
by  Alfred  Holt,  Esq.,  M.  Inst.  C.E.,  the  chairman  of  the 
company.  *The  exterior  of  the  buildings  and  tower  is  entirely 
in  the  local  red  stone,  and  of  a  pleasing  design.  By  an  alteraticm 
made  subsequently  to  the  original  construction,  the  space  below 
the  chapel  floor  has  been  converted  into  a  columbarium,  to  which 
access  is  obtained  by  steps  at  the  end  of  the  chapel;  the 
advantages  of  the  premises  have  thereby  been  greatly  increased, 
for  with  the  free  access  of  daylight  to  the  passages,  into  which 
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this  columbarium  is  divided,  there  is  ample  light  to  remove 
any  suggestion  of  gloominess,  and  to  show  up  the  colouring 
of  the  marbles  and  mosaic  patterns  used  in  the  floors  and 
ceilings. 

The  total  cost  of  the  buildings,  including  the  alterations  to 
form  the  columbarium,  has  been  about  8000/.  The  ordinary  fee 
for  cremation  is  5/.  5^.,  but  in  some  cases  a  smaller  fee  is 
accepted. 

Hull  CREMiiTORinH. 

The  Corporation  of  Hull  have  the  distinction  of  being  the 
first  corporation  in  this  country  to  erect  a  crematorium,  which 
they  did  in  1901  under  powers  obtained  in  a  private  Improve- 
ments Bill  in  1897.  It  was  first  intended  to  erect  the  crema- 
torium in  connection  with  an  existing  chapel  in  the  Western 
Cemetery,  but  ultimately  this  proposal  was  Abandoned,  and  the 
crematorium  has  been  constructed  in  the  Hedon  Eoad  Cemetery, 
but  on  a  reduced  scale,  for  the  reason  that  the  amount  available 
for  'the  whole  establishment  on  this  site  was  limited  to  what  had 
been  provided  for  the  crematorium  only  in  the  other  cemetery, 
namely,  3200/.,  but  the  borough  engineer  is  certainly  to  be 
congratulated  on  the  appearance  of  the  buildings,  which  though 
small  in  plan,  are  very  attractive  in  elevation.  The  chapel  is 
only  about  24  feet  square,  and  adjoining  it  is  the  furnace- 
chamber,  about  24  feet  by  20  feet,  containing  one  furnace  of  the 
** Simon"  type,  in  which  about  one  ton  of  coke  is  found 
necessary  for  each  cremation,  though  an  additional  cwt.  is  suffi- 
cient if  a  second  cremation  should  follow  inmiediately  on  the 
first. 

The  chai^ges  for  cremation  are  to  parishioners  11.  Is.,  and  to 
non-parishioners  3/.  Ss.,  so  that  in  the  case  of  the  former  the 
charge  barely  covers  the  cost  of  fuel  and  labour. 

A  part  of  the  ground  adjoining  the  crematorium  is  laid  out 
most  tastefully  as  an  artificial  rockery,  in  which  it  is  intended 
to  make  provision  for  placing  the  urns.  This  rockery  occupies 
about  half  an  acre  of  land,  and  some  of  the  cli£fs  are  20  feet  in 
height,  displaying  what  is  apparently  natural  stratification,  with 
fissures  and  irregularities  in  the  outline  of  the  clifif  face  in  very 
clever  imitation  of  nature.  The  main  structure  of  this  rockwork 
consists  of  old  bricks  from  demolished  bmldings  faced  with  a 
composition  of  lime,  sawdust  and  sand,  so  proportioned  as  to  set 
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satisfiEtotorily,  while  at  the  same  time  it  can  be  easily  cut  to  fonn 
the  niches  in  any  situation  that  may  be  selected  by  those 
desiring  to  dispose  of  their  urns  in  this  manner.  The  design 
and  execution  of  this  work  were  in  the  hands  of  Mr.  Bricknell, 
Assistant  Engineer,  and  the  Superintendent  of  Parks  and 
Cemeteries,  'Mi.  Witty,  and  it  must  be  acknowledged  that  the 
greatest  credit  is  due  to  these  gentlemen  for  their  ingenuity  and 
successful  production  of  something  entirely  novel. 

Dablington  Crematorium. 

This  crematorium  was  also  opened  in  1901  by  the  Corpora- 
tion of  Darlington,  but  as  it  was  not  visited  by  the  Author,  he 
is  imable  to  give  any  description  of  it. 

Leicester  Crematorium. 

This  establishment,  belonging  to  the  Corporation  of  Leicester, 
is  of  much  more  pretentious  character  than  any  other  crema- 
torium in  this  country.  It  was  opened  in  1902  in  the  new 
cemetery,  Gihroes  Bead,  about  two  miles  from  the  centre  of 
Leicester.  The  buildings  form  a  long  range,  with  a  chapel  at 
each  end,  and  a  square  tower  over  the  gateway  in  the  centre, 
and  the  appearance  of  the  buildings  crowning  the  hill  in  the 
cemetery  is  most  imposing.  The  crematorium  is  built  in 
connection  with  the  south  side  chapel,  and  contains  an  elabo- 
rately carved  catafalque  and  screen  over  the  opening  to  the 
furnace  chamber.  The  furnace  is  of  the  "Simon"  type,  and 
reqidres  six  or  seven  hours  to  attain  a  sufficient  temperature, 
using  in  firing  about  14  cwt.  of  coke. 

^e  charges  for  cremations  are  21.  2$.  to  residents  in  the 
borough,  and  5^.  5$.  to  non-residents. 

About  3000/.  was  spent  on  the  crematorium  alone,  apart 
from  the  chapel  and  other  incidental  buildings. 

Golder's  Green  Crematorium. 

This  is  the  most  recent  crematorium  constructed  in  this 
country ;  it  belongs  to  the  London  Cremation  Society,  who  are 
spending  about  25,000/.  on  the  various  buildings  connected  with 
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the  crematorium,  such  as  a  large  chapel  70  feet  loog  by  25  feet 
wide  with  a  floor  of  black  and  white  marble ;  a  columbarium, 
four  stories  high,  is  in  course  of  erection ;  and  there  are  also 
dwellings  for  the  superintendent  and  others  of  the  stafil  The 
furnace  chamber  already  contains  two  furnaces  of  the  ^*  Simon  " 
type  built  side  by  side,  but  it  is  sufficiently  capacious  to  afford 
provision  for  two  more  furnaces  behind  the  present  ones  when 
the  necessity  for  additional  capacity  arises.  In  this  case  about 
five  hours  are  required  to  heat  the  furnace,  and  from  one  to  two 
hours  for  the  cremation,  about  25  cwt  of  coke  being  required 
in  all. 

This  company  charges  5/.  5s.  for  a  cremation  before  4  p.in. 
and  after  that  hour  41.  4s.  Visitors  are  admitted  to  inspect  the 
buildings  at  a  charge  of  6d.  each,  and  no  doubt  a  tangible 
revenue  will  be  thereby  produced  as  at  the  Manchester  crema- 
torium. 

Cnr  OF  London  Gbematorium. 

The  Corporation  of  the  City  of  London  have  had  the  subject 
under  consideration  for  some  time,  and  last  year  adopted  the 
report  of  the  Sanitary  Committee  which  recommended  the 
construction  of  a  crematorium  at  the  City  of  London  cemetery, 
nford,  in  accordance  with  designs  by  the  City  Engineer, 
D.  J.  Boss,  Esq.,  and  contracts  have  now  been  entered  into  for 
the  erection  of  the  buildings  at  an  estimated  cost  of  about  7000/. 
It  is  provided  to  erect  a  chapel,  25  feet  by  24  feet,  with  a 
furnace  chamber  in  the  rear,  37  feet  by  30  feet,  giving  a  capacity 
for  two  furnaces  of  the  *'  Simon  "  type.  A  tower  also  to  give 
some  concealment  to  the  chimney  is  provided,  and  adds  very 
much  to  the  design  of  the  buildings.  Waiting  rooms  are  also 
provided. 

After  most  careful  consideration  of  the  whole  subject,  and 
with  the  information  in  their  possession  obtained  at  the  various 
crematoria  visited,  the  Cemetery  Committee  of  the  St.  Pancras 
Council  have  come  to  conclusions,  recommending  that  an 
additional  chapel  with  crematorium  and  waiting  rooms  be 
erected  at  the  Finchley  cemetery ;  that  provision  be  made  for 
a  columbarium ;  that  the  crematorium  shall  contain  two  furnaces 
built  side  by  side  of  the  type  in  use  at  LiverpooL 
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These  recommendations  have  not  yet  been  accepted  by  the 
Council,  but  even  if  an  approving  decision  be  not  immediately 
arrived  at,  there  is  little  doubt  it  will  be  ultimately  accepted,  as 
the  erection  of  an  additional  chapel  in  the  very  extensive 
cemetery  under  their  charge  will  be  necessary  owing  to  the 
distance  of  the  existing  chapels  from  the  ground  which  will 
shortly  have  to  be  opened  for  the  purpose  of  burial. 


DISCUSSION. 

The  President  :  I  have  to  thank  Mr.  Blair  very  much  for 
responding  to  my  request  to  him  to  write  a  paper  on  this 
subject.  I  think  it  is  a  matter  which  should  receive  the 
attention  of  the  various  authorities  who  desire  to  deal  with  the 
sanitary  matters  of  their  district. 

Mr.  J.  T.  Eayrs  :  It  is  imposible  to  speak  with  any  personal 
knowledge  of  cremation.  Personally,  I  should  be  very  glad  to 
come  back  after  I  had  tested  it,  and  no  doubt  many  of  the 
Members  would  like  to  do  the  same.  We  are  very  much 
indebted  to  Mr.  Blair  for  the  information  contained  in  the 
paper,  and  I  am  exceedingly  pleased  to  find  from  the  return  of 
cremations  from  1893  to  the  present  time  that  it  shows  a  really 
marked  progress  in  this  method  of  disposing  of  human  remains. 
Personally,  I  believe  thoroughly  in  cremation,  and  should  have 
been  glad  to  have  seen  it  make  even  greater  strides  than  it  has 
at  present.  One  thing  which  will  bring  the  system  more  into 
favour  is  the  reduction  in  the  charges  for  cremating  bodies.  At 
Hull  the  cost  is  only  1/.  Is.  I  do  not  know  if  Mr.  Blair  could 
add  anything  as  to  the  construction  or  merits  of  the  Gorini  and 
Simon  type  of  furnace.  If  they  had  been  illustrated  by 
drawings,  one  would  have  been  able  to  appreciate  the  difiference, 
and  to  understand  the  reason  why  the  Corini  furnace  was 
preferred  to  the  Simon  furnace  in  connection  with  the  report  at 
St.  Pancras. 

Mr.  J.  Lemon  :  I  think  if  we  were  to  take  a  vote  '*  aye  "  or 
"no"  whether  we  would  be  cremated  and  send  it  to  the 
Cremation  Society,  that  form  of  disposing  of  human  remains 
would  make  great  strides.  I  am  in  favour  of  cremation,  but 
there  is  one  objection  with  which  perhaps  Mr.  Blair  will  deal — 
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that  is,  poisoning.  Yon  know  cases  of  poisoning  have  been 
brought  home  and  people  tried  and  hanged  for  the  murder  from 
the  evidence  obtained  from  the  dead  body,  whereas  if  the  body 
had  been  cremated  that  evidence  would  not  have  been  forth- 
coming. That  is  the  objection  to  it.  On  sanitary  groimds  we 
must  all  support  it.  It  is  a  step  in  the  right  direction,  and  as 
we  become  educated  up  to  it,  we  shall  find  that  cremation  will 
supersede  the  present  insanitary  disposal  of  human  remains. 

The  President  :  This,  as  I  have  already  said,  is  a  subject 
well  deserving  serious  attention.  Like  many  reforms,  prejudice 
stands  in  the  way  of  its  adoption ;  but  I  thiiJc  it  would  be  to  the 
benefit  of  everyone  if  the  dead  were  taken  away  from  the 
proximity  of  the  living  as  soon  as  possible  after  death  has  taken 
place.  There  is  not  the  slightest  doubt  that  among  the  poor  the 
greatest  prejudice  exists  against  taking  the  dead  away,  and  it  is 
founded  more  upon  prejudice  and  what  will  the  neighbours  say 
than  upon  anything  else.  If  the  dead  body  could  be  removed — 
in  many  cases  from  the  one  room  where  the  family  have  to  take 
their  meals — it  would  be  a  great  advantage  to  the  living.  If 
people  were  educated  to  take  a  proper  view  of  the  question, 
cremation  would  make  more  rapid  advance.  It  is,  however, 
making  progress,  but  chiefly  among  the  educated  and  wealthy 
classes. 

Mr.  W.  NiSBET  Blair  :  I  felt  in  preparing  this  paper  that  it 
was  not  one  which  would  entirely  attract  the  sympathy  of  the 
Association ;  at  the  same  time  I  felt  it  was  a  subject  which  did 
deserve  some  consideration,  and  the  more  one  is  brought  into 
actual  knowledge  of  the  conditions  which  follow  the  earth  to  earth 
burial  of  the  past,  the  more  one  is  convinced  that  the  practice  is 
entirely  wrong,  and  that  it  is  absolutely  baneful  in  regard  to  the 
health  of  the  living.  The  subject  has  recently  been  discussed 
by  my  borough  council,  and  every  speaker,  except  one,  spoke 
enthusiastically  in  favour  of  our  erecting  a  crematorium  at  our 
cemetery  at  Finchley.  One  speaker  particularly  attracted  my 
attention.  He  is  the  minister  of  a  dissenting  congregation,  and 
one  from  whom  you  might  have  expected  a  strong  support  of 
the  old  form  of  earth  to  earth  burial.  On  the  contrary  he 
adopted  a  strong  line  in  support  of  cremation.  He  stated  that 
until  he  rebuilt  his  church,  which  covered  the  site  of  an  old 
burying  ground  in  Tottenham  Court  Boad,  he  was  as  strongly 
hostile  to  cremation  as  it  was  possible  to  be,  but  that  experience, 
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and  what  he  saw  displayed  of  the  dead  buried  there  for  many 
years  past,  had  convinced  him  of  the  mistake  of  that  method, 
and  he  was  now  as  strongly  in  favour  of  cremation  as  he  was 
formerly  hostile  to  it.  I  think  everyone  who  has  had  experience 
of  the  removal  of  dead  bodies  in  the  course  of  engineering  work 
will  realise  the  repulsiveness  of  what  you  find  there,  and  how 
any  sentiment  can  remain  in  the  minds  of  those  who  have  had 
that  experience  is  a  mystery  to  me.  It  is  somewhat  a  diver- 
sion from  the  usual  tone  of  our  discussion,  and  does  raise  ideas 
which  are  quite  unusual  in  our  meetings.  The  respect  we  have 
for  those  who  leave  us  is  not  for  the  body,  and  we  should 
dispose  of  the  body  in  a  manner  which  is  best  for  those  who 
remain.  Our  attachment  should  be  to  the  higher  part  of  our 
being  and  not  merely  to  the  fleshy  shell.  Turning  to  the 
discussion  to^iay,  there  is  very  little  arising  out  of  it.  As  to 
the  difference  of  the  furnaces  and  the  suggestion  that  illustra- 
tions might  be  of  use.  The  Siemens  furnace  is  a  patented 
form  of  construction,  and  so  also  is  the  Gorini  furnace.  I  did 
not,  therefore,  feel  at  liberty  to  illustrate  my  paper  by  designs 
of  patented  objects,  and  while  I  tried  to  describe  in  words  the 
setting  itself,  it  will  be  very  easy  for  those  who  wish  to  follow 
it  up  to  obtain  these  patented  designs  from  the  makers.  Liver- 
pool has  adopted  a  furnace  designed  by  Mr.  A.  Holt,  which  is 
based  on  the  (Torini  furnace,  and  he  is  quite  willing  to  allow 
anyone  to  make  use  of  his  designs  without  any  royalty  or 
consideration  whatever.  The  essential  difference  is  this:  up 
each  side  of  the  Simon  furnace  are  ten  flues,  each  of  them  about 
6  inches  square.  Now  when  you  imagine  a  block  of  brickwork 
perforated  from  top  to  bottom  with  ten  flues  and  three  chambers 
8  feet  long,  2  feet  high,  you  can  imagine  there  is  not  much  solid 
brickwork  left.  The  result  is,  after  the  furnace  has  been  lighted 
a  few  times,  the  brickwork  is  shattered  all  over,  and  after  two 
or  three  times  use  it  requires  repair,  and  within  a  year  of 
opening,  although  comparatively  few  cremations  had  taken 
place,  the  furnace  had  to  be  rebuilt.  The  (rorini  furnace  has 
not  anything  of  this  intricacy  about  it.  It  is  like  an  ordinary 
boiler  fire,  and  rising  from  it  over  a  bridge  is  a  chamber  to 
receive  the  coffin.  The  coffin  rests  on  iron  bars  which  rest  on  a 
little  shelf  on  each  side,  so  that  the  gases  in  combustion  can 
pass  on  all  sides  of  the  coffin  and  then  pass  away  to  the 
chimney.    There  is  no  difficulty  about  that  construction  at  all, 
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and  it  is  not  subject  to  those  quick  variations  in  temperature 
which  the  lighter  construction  of  the  Simon  furnace  gives  way 
to.  In  r^ard  to  the  destruction  of  evidence  in  cases  of 
poisoning,  that  was  dealt  with  very  fully  indeed  by  the  special 
commission  which  discussed  the  question  and  also  by  a  more 
recent  departmental  committee  who  met  by  direction  of  the 
Home  Secretary  to  prepare  the  regulations  which  he  is  required 
to  make  by  the  Act  of  last  year,  and  which  require  the  confirma- 
tion of  Parliament  before  cremation  is  allowed  to  take  place  in 
any  crematorium  erected  under  the  powers  of  the  Act.  Those 
regulations  I  do  not  quote  in  the  paper  because  they  are  not 
yet  confirmed,  but  they  embody  three  methods  of  certification 
before  cremation  -can  take  place.  The  first  is  the  ordinary 
medical  certificate  stating  the  cause  of  death  by  the  medical 
man  in  attendance  on  the  deceased.  That  in  the  case  of  crema- 
tion must  be  supported  by  another  certificate  by  an  independent 
medical  man,  who  will  say  he  has  seen  the  medical  man 
in  attendance,  he  has  examined  the  body,  and  is  satisfied  with 
the  certificate  of  the  cause  of  death.  The  second  is  to  make 
an  autopsy  and  to  certify  the  cause  of  death.  The  third  is  by  a 
coronei^s  inquest.  The  commission  say  the  regulations  now  in 
force,  made  by  the  Cremation  Society  of  England,  and  approved 
by  the  Home  OfiEice,  provide  at  least  as  great  security  against 
the  burial  or  disposal  of  bodies  so  as  to  conceal  crime,  as  the 
existing  law  provides  in  the  case  of  ordinary  burial  certificates, 
and  they  had  no  hesitation  in  saying  that  no  fear  need  exist 
that  the  introduction  of  cremation  on  a  much  wider  scale  would 
facilitate  such  crimes  as  we  read  of  a  few  months  ago.  The 
precautions  taken  were  quite  suf&cient  to  give  protection  to  the 
public.  I  agree  with  the  remarks  of  the  President  that  it  is 
prejudice  which  obstructs  the  extension  of  this  process.  It  is  a 
sentiment  in  the  minds  of  nearly  everybody  of  respect  for  the 
dead,  which  I  say  is  based  incorrectly  on  the  body  rather  than 
on  the  spirit.  I  might  also,  with  the  liberty  that  was  given  me, 
have  used  illustrations  of  some  crematoria  which  have  been 
erected,  but  I  did  not  do  so,  as  it  is  not  a  question  of  architecture 
we  want  to  discuss  but  the  process.  There  is  no  doubt  it  will 
prove  more  economical,  and  that  is  a  question  of  importance  to 
the  poorer  classes  of  our  large  towns,  than  the  unnecessary 
paraphernalia  connected  with  the  earth  to  earth  burial. 
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Communicated  Discussion. 

Mr.  S.  R.  LowcocK :  My  experience  enables  me  to  entirely 
agree  with  the  opinion  the  Author  expresses  in  the  second  para- 
graph, and  I  think  it  must  be  obvious  that  the  practice  of  crema- 
tion will  largely  increase.  At  present,  however,  in  this  country 
the  number  cremated  is  so  small  that  I  think  the  St.  Pancras 
committee  is  wise  in  adopting  the  simplest  form  of  furnace 
possible,  as  the  saving  in  time  and  fuel  effected  in  a  more 
elaborate  form  of  furnace  would  probably  be  more  than  counter- 
balanced by  the  cost  of  repairs  rendered  necessary  by  repeated 
heating  and  cooling  for  each  operation.  When  cremation 
becomes  more  common  a  regenerative  gas  furnace,  such  as  I 
have  shown  on  the  diagram,  somewhat  similar  to  a  steel  melting 
furnace,  will  I  think  be  used.  With  a  good  number  of  crema- 
tions per  day  such  a  furnace  could  be  kept  continuously  hot, 
and  the  cost  per  cremation  would  be  very  small,  while  the 
racking  strains  on  the  furnace  due  to  heating  and  cooling  would 
also  be  very  small,  so  that  an  increasing  number  of  cremations 
will  of  itself  decrease  the  cost  and  thus  help  to  increase  the 
popularity  of  the  process. 
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MINIMISING  THE  RISK  OF  FIRE  IN 
TEMPORARY  BUILDINGS. 

By  T.  W.  ALDWINKLE,  F.RI.B.A. 

There  has  been  for  some  time  past  a  growing  feeling  of  un- 
easiness as  to  the  danger  from  fire  in  connection  with  buildings 
of  a  temporary  character,  and  at  the  request  of  this  Association 
the  Author  has  written  this  paper  in  the  hope  not  only  that  it 
may  contain  a  few  useful  suggestions  on  the  subject,  but  also 
that  it  may  form  the  basis  for  discussion  of  a  practical  nature. 

It  will  be  necessary  at  the  outset  to  define  what  is  meant  by 
the  expression  "Temporary  Building."  It  may  be  fairly 
described  as  a  building  which,  being  required  only  for  temporary 
purposes,  and  having  necessarily  to  be  erected  as  quickly  as 
possible,  and  in  the  majority  of  cases  as  cheaply  as  possible,  is 
constructed  of  materials,  and  in  a  manner  quite  different  from 
an  ordinary  building,  and  is  generally  of  a  flimsy  rather  than  of 
a  substantial  character.     In  other  words,  it  is  not  built  to  last. 

These  buildings  are  put  to  various  uses,  such  as  churches  and 
chapels,  lecture  halls  and  mission  rooms,  hospitals  and  the  like, 
and  are  all  more  or  less  of  the  nature  of  public  buildings,  wherein 
the  public  pass  some  hours  in  large  numbers  during  the  day,  or 
where,  as  in  the  case  of  hospitals,  the  buildings  are  occupied  by 
patients  both  by  day  and  night.  In  all  these  cases,  it  is  a  public 
duty  to  see  that  the  risk  of  fire  in  such  buildings  should  be  as 
slight  as  possible. 

These  buildings  are  all  necessarily  at  variance  with  the 
London  Building  Act,  1894,  and  with  the  Building  Bye-laws  of 
the  Provincial  Local  Authorities.  In  London  they  can  be 
erected  under  licence  from  the  London  County  Council,  who 
must  previously  approve  the  plans,  and  the  Author  is  under  the 
impression  that  the  same  rule  holds  good  in  the  provinces. 
There  is,  however,  in  the  Model  Bye-laws  issued  by  the  Local 
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Government  Board  a  special  clause  exempting  from  the  opera- 
tion of  Local  Building  Bye-laws  all  buildings  erected  tempora- 
rily for  the  accommodation  of  persons  suffering  from  dangerous 
infectious  diseases,  and  this  has  been  adopted  by  many  local 
authorities  in  the  provinces.  (Of  course,  this  does  not  apply  to 
London.)  Thus  it  happens  that  a  good  many  of  these  temporary 
isolation  hospitals  must  have  been  erected  without  any  official 
control  or  supervision.  Where  these  buildings  are  erected,  as  in 
London,  under  licence,  such  licences  are  frequently  renewed  from 
time  to  time,  the  result  being  that  many  of  Uieee  buildings 
originally  intended  to  stand  for  a  short  period,  and,  indeed,  built 
with  that  end  in  view,  have  been  standing  for  several  years. 
Some  of  those  still  standing  are,  doubtless,  of  a  fairly  substantial 
character,  but  others  are  undoubtedly  of  a  flimsy  nature. 

The  temporary  building  of  the  ordinary  type  may  be  thus 
briefly  described : — 

The  external  walls  consist  of  fir  quartering  or  light  iron 
framing  covered  externally  with  boarding,  felt»  and  corrugated 
iron,  the  boarding  being  frequently  omitted.  These  walls  rest 
sometimes  upon  brick  and  concrete  bases  and  sometimes  upon 
wooden  stakes  driven  into  the  ground ;  occasionally  the  external 
covering  consists  of  boarding  only  without  corrugated  iron. 
The  roofs  consist  of  light  iron  or  timber  framing  covered  with 
boarding,  felt,  and  corrugated  iron,  the  iron  being  sometimes 
omitted  and  tarred  felt  substituted.  The  floors,  which  are  of 
deal,  rest  upon  fir  joists  on  occasional  brick  piers,  leaving  an  air 
space  between  the  floor  and  the  ground  beneath. 

The  internal  linings  to  the  walls  and  ceilings  generally  consist 
of  thin  match-boarding,  which  is  either  painted  or  stained  and 
varnished,  thus  leaving  an  air  space  of  about  4  inches  between 
the  inner  lining  and  the  outer  covering  of  the  walls.  Thus  it 
will  be  seen  that  the  whole  of  the  interior  of  the  bmlding,  walls, 
ceilings  and  floors,  is  lined  with  thin  wood  of  necessarily  a 
highly  inflammable  nature,  the  matter  not  being  improved  by 
either  paint  or  varnish. 

The  method  of  warming  frequently  consists  of  open  stove  in 
the  centre  of  the  hall  or  room,  with  an  iron  flue  pipe  going 
through  the  roof. 

Where  there  is  more  than  one  building,  as  in  the  case  of  an 
isolation  hospital,  the  pavilions  are  generally  connected  by 
covered  ways  of  mostly  timber  construction,  and  if  there  is  a 
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central  system  of  hot  water  Supply  and  heating,  the  steam  and 
hot  water  pipes  are  laid  in  a  subway,  the  floor  over  same  being 
of  wood. 

Thus  we  see  that  by  the  very  nature*  of  the  construction  of 
these  buildings,  the  fire  is  already  laid  and  only  requires  to  be 
lighted. 

That  when  a  fire  does  break  out  in  these  buildings,  the 
destruction  is  swift  and  complete,  we  know  already  from  the 
lamentable  fire  at  the  (Tolney  Hatch  Lunatic  Asylum.  By  the 
courtesy  of  the  London  County  Council  Authorities,  the  Author 
was  enabled  to  make  a  careful  inspection  of  the  ruins  of  these 
buildings,  and  as  he  had  been  responsible  as  architect  for  the 
erection  of  some  nine  or  ten  acres  of  temporary  buildings 
during  the  past  few  years,  he  felt,  as  he  looked  upon  the 
absolute  and  complete  destruction  of  what  had  once  been 
well  erected  buildings,  that  some  lessons  must  be  learned  from 
such  a  catastrophe. 

As  we  now  know  what  is  the  usual  construction  of  these 
buildings,  let  us  now  consider  what  steps  can  be  taken  to 
minimise  the  risk  of  fire  in  the  future,  both  as  regards  new 
buildings  to  be  afterwards  erected,  and  as  regards  those  now 
standing;  and  we  will  first  of  all  deal  with  new  buildings. 
Now,  it  must  be  borne  in  mind  that  two  very  important  con- 
siderations are  involved,  viz.  speed  and  cost.  To  take  the  case 
of  an  isolation  hospital,  that  may  be  required  to  meet  an 
immediate  outbreak  of  infectious  disease.  The  whole  value  and 
usefulness  of  this  hospital  would  be  lost  unless  it  could  be 
erected  in  a  few  weeks,  and  a  high  rate  of  cost  would  be 
prohibitive. 

The  Author  would  regard  as  a  mistake  any  attempt  to  make 
these  buildings  fire-proof  in  the  sense  that  we  should  make  an 
ordinary  building  fireproof.  But  a  little  consideration  will  show 
that  it  is  quite  possible,  without  a  prohibitive  rate  of  expendi- 
ture, to  very  considerably  reduce  the  risk  of  fire,  and  that 
without  delaying  the  erection  to  any  serious  extent  The 
necessary  steps  to  be  taken  will  undoubtedly  add  somewhat  to 
the  expense  of  building,  but  not  so  seriously  as  might  be  sur- 
mised ;  but  this  must  not  in  the  future  stand  in  the  way  of  the 
provision  of  reasonable  safety  for  those  who  occupy  these 
buildings. 

What  should  be  aimed  at  is  such  arrangements  and  the  use 
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of  such  materials  as  will  not  admit  of  flame  spreading  from  the 
point  of  contact  with  fire,  to  a  point  out  of  contact  with  fire  in 
the  same  building,  and  to  prevent  the  spread  of  fire  from  one 
biiilding  to  another. 

It  is  not  proposed  to  materially  alter  the  general  construc- 
tion of  these  buildings.  Considerations  of  speed,  will,  as  a  rule, 
keep  us  to  timber  framing  or  light  iron  construction.  (If  timber 
framing  is  used  this  might  be  ''treated  "  so  as  to  become  non- 
flammable. As  this  operation,  however,  costs  about  2$.  6d.  per 
foot  cube,  it  would  about  double  the  cost  of  the  timber.)  But  it 
will  be  possible  to  get  rid  of  one  source  of  danger,  viz.  the  hollow 
external  walls.  These  hollow  spaces  form  flues  and  shafts  for 
the  passage  of  flame.  There  would  be  no  difficulty  whatever  in 
filling  in  this  space  with  brickwork  either  3  inches  or  4^  inches 
thick,  making  a  solid  or  brick-npgged  wall,  which  will  also  act 
as  a  non-conductor  of  heat  and  thus  obviate  the  necessity  of 
using  felt  as  an  external  covering,  this  being  an  inflammable 
material.  In  place  of  brickwork  this  space  could  be  filled  in 
with  concrete  slabs;  but  whatever  material  (of  fireproof 
character)  is  used,  the  great  point  is  to  obtain  a  solid  wall. 

Another  important  point  is  to  insist  upon  there  being  no 
open  space  between  the  floor  and  the  ground  beneath^  as  this 
also  forms  an  excellent  channel  for  the  spread  of  fire,  in  which 
case  the  wooden  flooring  is  attacked  on  both  sides.  This  space 
should  be  filled  up  with  hard  core  finished  with  a  layer  of  coke 
breeze  concrete  which  need  not  exceed  4  inches  in  thickness, 
and  the  floor  boards  should  then  be  nailed  down  direct  upon 
the  concrete.  The  whole  would  then  form  a  solid  mass  upon 
which  a  fire  could  never  obtain  a  firm  hold. 

As  regards  roofs,  we  must  not  forget  that  even  in  ordinary 
buildings  they  are  a  weak  spot  as  regards  fire,  and  that  we  can- 
not therefore  hope  to  do  very  much  in  a  temporary  building.  If, 
as  we  shall  presently  see,  the  ceiling  can  be  formed  of  a  non- 
flammable material,  the  danger  of  attack  from  fire  will  be  prin- 
cipally from  the  outside,  unless  a  fire  breaks  out  in  the  interior 
of  the  roof.  The  roof  would  be  covered  with  corrugated  iron, 
and  it  would  be  a  step  in  the  direction  of  safety  if  the  boarding 
under  the  corrugated  iron  were  **  treated  "  so  as  to  become  non- 
flammaUe.  As  will  be  seen  later  on,  this  could  be  done  at  a 
moderate  cost. 

The  most  important  item,  however,  will   be  the  internal 
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linings  of  the  bnilding,  that  is  to  the  walls  and  ceilings.  As  we 
have  already  seen,  this  generally  consists  of  match-boarding. 
There  can  be  no  doubt  that  these  linings  are  the  most  inflam- 
mable portion  of  the  building,  and  that  its  danger  in  conveying 
flame  cannot  well  be  exaggerated.  One  of  the  most  instructive 
pieces  of  evidence  given  by  several  of  the  nurses  at  the  Colney 
Hatch  inquest  was  that  in  which  they  described,  with  almost 
painful  rc^dism,  the  deadly  progress  of  the  flames  along  the 
match-boarding  of  the  ward  in  which  the  outbreak  of  fire 
occurred.  At  one  stage  this  fire  was  a  small  one,  only  to  de- 
velop into  a  great  catastrophe  through  the  means  of  rapid 
transit  existing  at  its  disposal.  It  is,  indeed,  in  this  respect 
that  a  radical  change  must  be  made.  Whatever  else  may  be 
done  or  left  undone,  a  remedy  for  this  must  be  found  in  a  prac- 
tical and  efficient  manner. 

There  are  fortunately  ample  means  of  dealing  with  this.  It 
will  be  found  that  it  will  be  quite  possible  to  provide  internal 
linings  to  these  buildings  which  shaU  retard  rather  than  assist 
the  spread  of  flames. 

In  the  first  place,  ordinary  plastering  is  not  a  conductor  of 
flame,  in  other  words  it  is  non-flammable,  and  this  would  be 
suitable  for  the  walls  and  ceilings  in  those  cases  where  speed  in 
building  is  not  of  such  great  importance,  but  otherwise  ordinary 
plastering  not  only  takes  more  time  than  can  be  spared,  but  it 
seriously  interferes  with  the  work  of  other  trades. 

There  is,  however,  another  material  which  fairly  meets  our 
requirements  as  to  speed,  and  is  certainly  a  non-flammable 
material,  and  that  is  fibrous  plastering.  For  the  purposes  of  a 
temporary  building  these  fibrous  plaster  slabs  can  be  put  up  by 
hand,  and  neatly  jointed  and  then  distempered,  the  slabs  being 
specially  prepared  for  such  a  purpose  at  a  very  slightly  in- 
creased cost  These  slabs  can  also  be  made  more  fire-resisting 
by  the  substitution  of  wire  netting  for  canvas  backing  at  a  little 
extra  cost.  This  material  would  appear  to  be  fairly  suitable  for 
the  purposes  of  a  temporary  building,  as  it  admits  of  rapid 
fixing  and  is  not  costly.  In  the  case  of  infectious  hospitals,  it 
admits  of  all  internal  angles  to  the  wards  being  rounded  which 
is  very  essential  for  good  sanitation. 

In  this  connection  it  should  be  mentioned  that  in  issuing 
their  licences  for  the  temporary  small-pox  buildings  erected  last 
year  under  the  direction  of  the  Author  for  the  Metropolitan 
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Asylums  Boaid,  the  London  County  Council  made  a  require* 
ment  that  no  match-boarding  should  be  used  internally,  but 
only  fibrous  plastering  or  teak  boarding. 

Another  excellent  material  for  use  as  internal  linings  is 
'*Uralite."  This  is  a  distinctly  non-flammable  material,  and 
can  be  easily  and  speedily  fixed.  It  requires,  however,  a  good 
deal  of  backing  in  the  shape  of  fir  quartering  or  similar  material, 
which  adds  to  the  tM)st.  It  does  not  lend  itself  to  hospital  work 
quite  as  well  as  fibrous  plastering,  but  for  all  other  purposes  it 
is  a  material  which  has  a  great  future  before  it,  not  by  any 
means  limited  to  temporary  buildings. 

Yet  another  method  of  lining  the  walls  and  ceilings  is 
to  revert  to  the  match-boarding,  but  to  have  it  previously 
'^  treated  "  so  as  to  become  non-flammable.  Boarding  so  treated 
has  been  tested  by  the  **  Fire  Prevention  Committee "  with 
excellent  results.  The  cost  of  so  treating  the  boarding  does  not 
exceed  16s.  per  square  or  about  2d.  per  foot  super.  This  would 
appear  to  be  a  very  simple  and  speedy  method  of  wall  and 
ceiling  lining,  and  the  only  question  is  whether  large  quantities 
could  be  obtained  in  times  of  emergency. 

The  Author  does  not  suggest  that  these  are  the  only  materials 
suitable  for  this  purpose,  but  has  mentioned  them  as  being 
representative  materials  for  non-flammable  linings. 

It  may  appear  inconsistent  to  adopt  these  measures  in 
relation  of  the  walls  and  ceilings  and  to  ignore  the  doors, 
windows  and  other  joiner^s  work.  But  there  is  no  need  to  be 
inconsistent.  The  whole  of  the  joiner's  work  can  be  "  treated  " 
so  as  to  become  non-flammable.  The  wood  is  dealt  with  before 
it  is  glued  up  into  doors,  etc.  Some  idea  of  the  cost  can  be 
formed  from  two  instances.  A  Ij^  inch  door  costs  about  3J^. 
per  foot  super,  and  a  2-inch  door  about  4^d.  per  foot  for 
"  treatment."  This  is  not  a  large  percentage  in  order  to  obtain 
security. 

As  regards  the  finishings  to  all  woodwork,  it  is  most  desirable 
that  all  paint  used  should  be  of  a  non-flammable  character,  and 
that  varnishes  should  be  avoided.  There  are  several  good  paints 
of  this  character,  and  they  do  not  appear  to  be  more  expensive 
than  other  paints. 

It  IB  most  essential  that  passages  and  all  means  of  inter- 
communication should  be  laid  with  some  kind  of  fire-resisting 
material  and  in  no  cases  with  deal  flooring.    Cement  paving 
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laid  upon  well  rammed  hard  core,  not  concrete,  is  a  good  and 
cheap  material  which  can  be  easdly  and  quickly  laid.  In  the 
case  of  isolation  hospitals,  the  ward  kitchens  and  linen  stores 
should  be  similarly  paved.  There  is  risk  from  fire  in  both  these 
rooms. 

Temporary  hospitals  generally  consist  of  more  than  one 
building,  and  these  are  frequently  connected  by  covered-ways. 
These  should  be  avoided  in  all  cases.  They  are  of  no  earthly 
use  as  r^ards  administration,  and  they  may  become  the  means 
of  transmitting  fire  from  one  block  to  another ;  and  the  larger 
the  number  of  separate  buildings  the  greater  the  danger  of 
covered-ways,  as  tending  towards  a  larger  conflagration.  It 
should  be  pointed  out  that  under  no  circumstances  should  these 
covered-ways,  if  adopted,  be  closed  in  at  the  sides.  This  is  not 
necessary  for  ordinary  hospital  work.  In  the  case  of  the 
Golney  Hatch  fire,  the  nature  of  the  Institution  and  the  class  of 
inmates  (insane  patients)  necessitated  a  connecting  corridor 
closed  in  at  both  sides.  Now,  the  temporary  pavilions  at  this 
Asylum  were  75  feet  apart,  and  were  substantially  built,  and 
under  ordinary  circumstances  it  would  have  been  a  difficult 
matter  for  the  fire  to  spread  from  one  building  to  another,  but 
this  closed  corridor  unfortunately  acted  as  a  powerful  air  shaft 
through  which  the  flames,  starting  from  the  first  pavilion, 
travelled  to  all  the  other  pavilions  with  lightning  rapidity  and 
with  such  complete  effect  that  the  remotest  buildings  were  quite 
as  completely  consumed  as  that  in  which  the  outbreak  occurred. 

As  example  is  better  than  precept,  it  may  be  noted  that  at 
the  Gore  Farm  Town  Temporary  Hospital,  near  Dartford,  erected 
by  the  Author  last  year  for  1000  patients  for  the  Metropolitan 
Asylums  Board,  there  are  82  separate  buildings,  but  no  covered- 
ways  of  any  kind. 

In  all  cases  where  there  is  a  central  system  for  warming  and 
hot-water  supplies,  the  pipes  of  the  system  distributing  to  the 
several  buildings,  should  be  laid  in  brick  ducts,  covered  with 
fire-proof  material.  On  the  same  principle  all  heater  chambers 
in  the  basement  should  be  protected  with  a  fire-proof  floor  over 
the  same.  The  use  of  the  wooden  joists  and  flooring  over  pipe 
ducts  and  heater  chambers  is  exceedingly  dangerous,  as  after  a 
time  the  wood  ftom  its  proximity  to  hot  pipes  has  become  so 
dry  that  it  is  highly  inflammable. 

Generally   speaking,  it  is  most  desirable  that  temporary 
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buildings  should  be  erected  in  as  substantial  manner  as  the 
time  will  admit,  and  it  will  be  found  the  truest  economy  to 
follow  this  principle  in  the  majority  of  instances.  That  it  is 
quite  possible  to  erect  buildings  in  a  very  short  time  and  in 
which  fairly  non-flammable  conditions  may  exist,  the  Author 
would  refer  as  illustrations  to  the  Mead  Ambulance  Station  at 
Fulham,  the  Small-Pox  Wards  and  Receiving  Station  at  South 
Wharf,  Botherhithe,  and  the  uqw  buildings  at  the  Qoie  Farm 
Upper  Hospital,  Dartford,  erected  under  his  direction  for  the 
Metropolitan  Asylums  Board,  in  connection  with  the  small-pox 
outbreak  of  last  year,  at  a  cost  of  100,000/.  These  were  all 
built  in  twelve  weeks.  There  is  the  ordinary  timber  framing  to 
the  walls  and  roof,  covered  with  corrugated  iron,  but  the 
internal  linings  to  all  walls  and  ceilings  are  of  fibrous  plaster- 
ing or  teak ;  all  subways,  pipe-ducts  and  basements  are  of  fire- 
proof construction ;  all  corridors  have  fire-proof  floors,  and  all 
staircases  are  of  teak.  K  this  work  had  to  be  done  at  the 
present  time  it  is  probable  that  in  the  light  of  recent  events,  the 
external  walls  would  be  made  solid  in  the  manner  already 
described,  but  no  other  alterations  would  be  necessary. 

So  far  as  regards  existing  temporary  buildings  the  matter  is 
somewhat  important,  as  they  are  so  numerous.  Some  of  these 
are  of  so  flimsy  a  character  that  common  prudence  would 
suggest  their  immediate  demolition,  but  there  are  many  of  these 
buildings  which  could  be  rendered  less  inflammable  without 
incurring  a  large  expenditure ;  so  that  one  of  two  things  should 
be  insisted  upon :  either  the  buildings  should  be  rendered  safe, 
or  they  should  cease  to  exist. 

The  first  and  most  obvious  remedy  is  to  remove  the  whole 
of  the  internal  wood  linings ;  then,  if  funds  admit,  the  external 
walls  could  be  made  solid  in  the  manner  already  described.  In 
any  case,  all  the  new  internal  linings  should  be  of  one  of  the 
non-flammable  materials  already  mentioned.  If  this  be  done, 
the  risk  of  fire  will  have  been  very  considerably  reduced,  as  the 
danger  of  fire  to  these  buildings  is  from  within  rather  than 
externally.  The  whole  of  the  doors,  windows  and  other  internal 
joiner^s  work  should  also  be  painted  with  a  non-flammable  paint, 
the  existing  paint,  if  any,  being  previously  burnt  off*. 
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DISCUSSION, 

Mr.  W.  NiSBBT  Blair  :  This  paper  is  of  great  practical  value 
in  these  days  when  buildings  are  rushed  up,  working  against 
time,  in  order  to  meet  emergencies.  From  the  experience  of  a 
few  months  ago  at  Colney  Hatch  we  realise  how  serious  indeed 
is  the  matter  of  fire  protection  of  these  temporary  buildings. 
I  have  read  through  this  paper,  but  I  'do  not  see  that  Mr. 
Aldwinkle  has  referred  to  that  method  of  protecting  wood  by 
impregnation  by  some  patented  material,  of  which  many  of  us 
have  had  samples  sent.  I  have  tested  one  of  these  samples, 
and  undoubtedly  it  does  prevent  the  wood  so  treated  from 
breaking  into  flames.  You  may  put  the  wood  so  treated  into 
the  fire,  and  it  will  char  away,  but  will  not  break  into  flame. 
I  do  not  know  whether  he  has  used  wood  so  treated,  and  how 
he  regards  it.  I  believe  Mr.  Aldwinkle  is  a  member  of  the 
Fire  Prevention  Association,  and  will  have  intimate  knowledge 
of  the  work.  Fibrous  plaster  slabs,  or  even  ordinary  plaster, 
we  know  does  to  a  very  great  extent  protect  any  wood  so 
covered  from  fire,  but  I  do  not  think  it  is  altogether  satisfactory, 
because,  supposing  the  plaster  gets  broken,  as  we  know  it  does, 
by  the  bumping  of  bedsteads  into  it  in  such  places  as  hospitals, 
then  it  leaves  the  laths  behind  exposed  to  the  risk  of  fire. 
The  question  of  the  extra  cost  of  heating  buildings  would,  in 
these  temporary  buildings,  be  an  item  to  be  considered,  but  still 
an  increase  in  the  cost  is  perfectly  justifiable,  and  I  do  not 
think  any  one  would  hesitate  incurring  considerable  extra  cost 
to  secure  non-flammable  buildings. 

Mr.  S.  G.  Gamble  :  I  have  not  come  prepared  to  make  any 
exhaustive  remarks  on  the  paper,  for  the  simple  reason  that  it 
is  so  well  written,  and  the  conclusions  drawn  are  so  palpable 
to  any  ordinary  mind,  that  it  does  not  seem  to  need  criticism. 
The  only  point  that  occurs  to  me  in  regard  to  the  paper  is,  that 
it  deals  almost  entirely  with  public  buildings.  Surveyors  will 
know,  more  especially  those  in  the  provinces,  that  temporary 
public  buildings  are  a  very  small  proportion  of  buildings  of  this 
class  that  are  erected.  Public  authorities  can  call  in  expert 
advice  as  to  the  protection  of  their  buildings,  and  therefore 
there  can  be  no  excuse  for  their  remaining  for  one  day  in  a 
dangerous  condition.    The  Author  has  mentioned  the  necessity 
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of  these  buildings  being  ran  up  in  a  great  hurry,  and  without 
proper  consideration  of  the  many  details  of  construction  that 
can  be  worked  out  in  permanent  buildings,  but  I  see  no  reason 
why  a  slight  consideration  of  the  chances  of  fire  should  not  be 
at  all  times  in  the  minds  of  the  architect.  It  has  fallen  to  my 
lot  in  days  past  to  run  up  a  small-pox  hospital  in  forty-eight 
hours,  without  any  preparation  beforehand,  and  it  can  be  done 
with  materials  to  be  obtained  in  any  town.  There  is  no  reason 
why,  during  the  construction  of  the  building,  or  immediately 
after  its  erection,  bricklayers  should  not  be  employed  to  fill  in 
the  partitions  with  4^  inch  brickwork,  or  better  still,  a  9  inch 
wall  or  two  to  divide  the  fire  risk.  A  good  4^  inch  brick  par- 
tition is  a  very  great  protection  in  the  early  stages  of  a  fire. 
The  construction  of  corridors  in  connection  with  this  class  of 
building,  demands  the  most  careful  consideration.  The  designers 
of  temporary  buildings  do  not  often  occupy  them,  and  therefore 
do  not  understand  the  difference  between  walking  from  the 
administrative  blocks  to  the  wards  during  the  day  fully  clothed, 
and  answering  an  urgent  summons  from  bed  in  the  early  hours 
of  the  morning  with  a  north-east  wind  blowing.  My  brother, 
Dr.  Gamble,  undoubtedly  lost  his  life  through  the  want  of  proper 
protection  in  a  hospital  corridor.  The  staff  should  have  proper 
protection,  and  I  see  no  difficulty  in  such  being  provided,  if  a 
little  brickwork  is  used  to  divide  the  corridor  up  into  sections. 
Undoubtedly  fire  is  a  terrible  thing,  but  I  consider  the  smoke 
generated  by  the  fire  the  difficulty  and  the  danger  to  be  guarded 
against.  By  cutting  up  these  corridors  into  sections,  and  by 
using  hardwood  or  armoured  self-closing  doors  and  brick  walls, 
you  can  cut  off  the  draught  so  as  to  make  it  possible,  not  only 
for  the  inmates  of  the  building  to  escape,  but  for  the  attendants 
and  firemen  who  attempt  a  rescue,  to  get  close  to  the  fire,  and 
within  striking  distance  with  the  extinguishing  appliances.  By 
designing  buildings  with  these  points  in  view,  you  may  do  much 
to  minimise  the  danger  from  fiie.  We  have  not  heard  much  of 
late  about  that  terrible  calamity  at  the  Charity  Bazaar  in  Paris, 
where  so  many  ladies  lost  their  lives.  It  is  to  buildings  of  that 
class,  which  are  erected  for  charitable  purposes  and  entertain- 
ments, that  you  must  look  for  the  greatest  source  of  danger. 
At  some  of  the  bazaars  which  are  held  in  permanent  buildings,  the 
stalls  are  erected  in  Japanese  or  Chinese  fashion,  decorated  with 
flimsy  draperies  and  paper  lanterns.    They  are  bad  enough  in 
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all  conscience,  but  when  used  in  a  temporary  building,  erected 
of  timber,  they  provide  a  veritable  death-trap.  There  is  another 
class  of  building  which  has  not  been  mentioned  in  this  paper, 
that  is  the  temporary  stands  erected  on  the  occasion  of  proces- 
sions or  festivities.  During  the  last  twelve  months,  many  of 
you  may  have  seen  with  amazement,  the  forests  of  timber 
erected  in  the  streets  of  London.  While  London  passed  through 
that  time  safely,  I  assure  you  the  anxiety  of  those  who  had  to 
look  after  the  protection  of  the  metropolis  fix)m  fire,  was  con- 
siderable. You  would  hardly  believe  the  time  that  was  spent  in 
the  constant  inspection  of  the  stands.  Special  men  were  employed 
to  watch  them  day  and  night,  and  at  the  same  time  every  endea- 
vour was  made  to  keep  from  the  public  the  fact  that  watctung  was 
being  done.  In  the  case  of  stands  erected  in  a  hurry  and  by 
contract,  unless  someone  with  a  certain  amount  of  authority  is 
constantly  watching  the  work,  the  joiner  will  leave  his  shavings 
there,  the  street  newspaper  vendor  will  throw  his  contents  bills 
upon  and  under  the  stands,  and  you  would  be  surprised  how  these 
accumulate  in  a  large  town,  and  especially  in  places  where  the 
wind  forms  eddies,  and  as  thoughtless  people  still  throw  lighted 
matches  away,  these  accumulations  become  a  source  of  consider- 
able danger.  Should  the  weather  be  inclement  and  the  timber 
soaked  with  rain,  the  danger  is  minimised.  There  is  another 
class  of  temporary  building  not  mentioned,  that  is  the  wretched 
sheds  in  yards  and  gardens  at  the  rear  of  buildings.  These  are 
usually  made  of  old  egg  boxes,  bacon  boxes  or  anything  that 
can  be  obtained,  and  in  which  are  stored  all  the  rubbish, 
combustible  or  not,  that  can  be  collected  in  the  streets  or  from 
the  houses  themselves.  I  hope  I  may  depart  from  the  subject 
of  the  paper  for  a  short  time  to  consider  these  open  spaces  at 
the  rear  of  the  dwellings,  supposed  to  be  provided  for  and 
considered  to  be  absolutely  necessary  for  the  health  of  the 
people.  Perhaps,  as  an  old  official  in  Leeds,  I  may  be  a  little 
biassed,  but  going  to  Leeds,  and  seeing  what  are  described  as 
"  the  abominable  back-to-back  houses  there,"  and  seeing  their 
cleanliness  and  safety  from  fire  by  the  absence  of  these  collec- 
tions of  stinking  rubbish  in  the  backyard,  I  cannot  but  consider 
there  is  much  to  be  said  from  the  fireman's — ^and,  in  fact,  from 
a  sanitary — point  of  view  in  favour  of  doing  away  with  back 
yards.  Then  there  is  still  another  class  of  building  not 
mentioned  in  the  paper,  viz.  of  the  fellmongers'  drjring  shed  type 
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buUt  of  lumber,  and  coated  with  tar  as  a  preservative  from  the 
weather.  They  make  uncommonly  good  bonfires  when  alight, 
and  should  in  all  cases  stand  far  detached  from  other  buildings. 
I  have  tried,  as  far  as  possible,  to  amplify  rather  than  to  criticise 
the  paper  presented  by  Mr.  Aid  winkle.  I  may  perhaps  be  asked, 
"  If  you  consider  these  buildings  dangerous,  how  would  you 
suggest  they  be  protected?"  Well,  the  usual  reply  for  the 
fireman  to  make  is,  *'  You  must  get  a  certain  quantity  of  fire- 
appliances."  They  are  in  some  cases  absolutely  necessary,  and 
are  valuable  if  you  can  rely  upon  trained  persons  to  use  them, 
but  never  forget  that  fire  is  never  extinguished  by  polished 
copper  or  brass,  or  a  large  quantity  of  red  paint,  but  by  brains. 
It  is  to  the  individual  using  the  appliance,  and  not  to  the 
appliance  itself,  that  you  must  look  for  the  extinction  of  fire. 
Therefore,  while  all  temporary  buildings  should  be  provided 
with  proper  water  supply  and  adequate  appliances  for  the 
extinction  of  fire,  it  should  be  understood  that  the  safety  of  the 
inmates  must  not  rest  upon  the  fire  appliances,  but  upon  the 
building  being  cut  up  into  risks  sufficiently  small  to  allow  time 
for  the  removal  of  the  residents.  The  Author  has  told  you  that 
there  are  certain  woods  that  can  be  treated,  at  a  reasonable  cost, 
and  made  slow-burning,  but  until  these  are  to  be  obtained  at  a 
few  hours'  notice,  they  cannot  be  used  in  the  construction  of 
many  temporary  buildings,  and,  in  the  case  of  stands,  most 
people  want  a  seat  at  the  lowest  possible  price,  and  it  is  hardly 
to  be  expected  that  the  speculators  will  use  expensive  materials 
when  the  public  will  not  pay  the  extra  cost.  We,  therefore,  • 
come  back  to  the  fact  that  all  temporary  buildings  should,  from 
time  to  time,  be  inspected  by  officials  who  will  take  an  inteU 
ligent  and  careful  interest  in  their  work.  The  older  the  building, 
the  oftener  the  inspection  should  take  place.  It  is  quite 
possible  that  a  temporary  building  has  been  erected  with 
partition  walls  built  to  protect  it,  but  a  workman,  in  order  to 
fix  gas  or  water  pipes,  has  made  holes  through  the  walls,  and  so 
undone,  to  a  great  extent,  the  protection  afibrded  by  the  brick- 
work. Put  your  confidence  in  bricks,  and  you  will  find  the 
more  you  do  so,  the  less  trouble  you  will  have  in  the  pro- 
tection of  your  building  from  fire. 

Mr.  J.  Hall  :  The  question  of  fire  safety  is  a  very  important 
one  indeed,  because  buildings  which  are  erected  as  temporary 
buildings  may  stand  for  many  years.     As  an  example,  I  have 
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one  experience  which,  though  it  does  not  come  within  the  paper, 
is  most  valuable.  A  timber-built  house,  lathed  and  plastered 
inside  and  out,  stood  for  eighty  years,  and  was  in  a  better  con- 
dition at  the  end  of  that  period  than  a  brick  house  built  at  the 
same  time.  The  closed  corridor  has  been  spoken  of  and  criticised. 
There  is  one  way  of  getting  over  that  difficulty,  that  is  to  make 
your  corridor  with  one  wall,  and  putting  that  wall  down  the 
centre.  Then  your  doctors  and  nurses  can  walk  on  the  lee 
side.  I  would  like  to  enter  a  word  of  protest  against  corrugated 
iron  roofs  for  hospitals  or  for  anything  but  storage  purposes. 
During  a  storm  the  noise  from  such  a  roof  is  so  trying,  that 
after  once  observing  its  effect,  if  you  have  any  feeling  even  for 
animals,  you  will  never  put  them  there  again.  What  it  must 
be  to  patients  lying  ill  in  bed  is  beyond  imagination,  as  those  in 
health  do  not  fully  appreciate  how  much  it  affects  one's  nerves. 
I  would  rather  cover  the  roofe  with  boards  and  felt  for  the 
emergency,  and  then  put  on  slates  after  the  emergency  was 
over — anything  is  better  than  corrugated  iron.  If  the  usual 
construction  is  followed  and  the  timber  framing  be  covered 
inside  and  out  with  small  meshed  wire  netting  or  one  of  the 
methods  of  metal  lathing,  plastered  outside  with  cement  and 
inside  with  one  of  the  quick-drying  plasters,  the  work  will  be 
almost  as  quickly  done  as  in  wood,  and  the  walls  be  sufficiently 
fire-resisting  for  the  ordinary  purposes  to  which  such  buildings 
are  applied.  The  misunderstanding  and  confusion  as  to  back 
to  back  houses  in  Leeds  arises  from  the  fact  that  the  ordinary 
street  with  the  houses  provided  with  a  back  yard  is  made  36  feet 
wide  as  a  legal  minimum,  whereas  in  Leeds  you  are  required  in 
most  cases  to  have  the  houses  60  feet  apart,  and  in  this  way 
obtain  a  wide  open  space  between  the  opposite  fronts,  and  that 
is  really  more  valuable  than  anything  you  can  do  in  the  way  of 
providing  small  spaces  for  each  house.  If  once  seen  as  carried 
out  in  some  parts  of  Leeds  very  few  would  be  inclined  to 
condemn  it. 

Mr.  C.  H.  Cooper  :  Mr.  Greorge  C.  Hale  of  the  Fire  Depart- 
ment, Kansas  City,  U.S.A.,  on  page  93  of  his  Annual  Report, 
1901,  states  in  reference  to  his  European  visit,  "  I  believe  that 
the  people  generally  of  the  old  world  exercise  much  more  pre- 
caution against  fire  than  we  do  in  America.  Now  the  per  centage 
of  loss  over  there  is  about  30  cents  per  capita,  and  there  are 
many  cities  in  this  country  where  it  runs  up  to  three  dollars 
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per  capita.  I  believe  that  America  could  better  profit  by 
imitating  their  buildings  than  they  can  by  imitating  our  appli- 
ances." I  think  that  fairly  bears  out  what  Mr.  G^amble  has 
said  as  to  the  construction  of  buildings.  In  the  case  of  two 
very  serious  fires  that  occiirred  in  temporary  buildings,  namely, 
the  Paris  Bazaar  and  the  Colney  Hatch  Asylum,  the  fire  in 
each  case  spread  in  much  the  same  way  as  the  fire  at  the 
Eoyal  Scottish  Gtolf  Club,  Wimbledon  Ck>mmon.  In  these 
three  cases  the  fire  spread  rapidly  from  one  end  of  the  building 
to  the  other,  the  space  between  the  roof  being  unobstructed.  I 
think  if  architects  were  more  careful  in  cutting  off  the  space 
between  the  roof  and  ceiling  a  great  protection  against  the 
spread  of  fire  would  be  effected.  In  the  case  of  the  Paris 
Bazaar,  the  whole  building  was  in  a  state  of  fire  in  a  few  seconds. 
As  regards  partitions,  I  was  rather  surprised  to  find  that  refer- 
ence was  not  made  to  wire  lathing.  I  have  used  it  in  several 
buildings  and  continue  to  use  it. 

Mr.  J.  T.  Eayrs  :  1  am  sure  we  are  very  much  obliged  to 
Mr.  Aldwinkle  for  presenting  this  paper  for  the  consideration  of 
the  Association.  It  is  one  which  deals  more  particularly  with 
hospital  construction,  and  not  with  such  temporary  buildings 
with  which  municipal  engineers  have  to  deal  all  over  the 
country.  It  is  given  to  very  few  to  have  charge  of  the  erection 
of  hospitals,  but  I  think  most  of  the  Members  will  have  to  deal 
with  temporary  buildings  of  one  class  or  another  in  the  course 
of  their  municipal  duties.  The  point  which  struck  me  was 
this :  the  temporary  buildings  are  not  such  as  Mr.  Oamble  refers 
to  which  would  be  put  up  in  brick,  but  are  usually  of  wood 
construction,  with  corrugated  iron  used  to  a  limited  extent.  If 
a  person  puts  up  a  temporary  building  which  under  the  law  is 
exempt  from  the  operation  of  bye-laws — and  I  believe  that  is  the 
case  of  this  type  of  building — what  legal  remedy  is  there,  or  what 
power  has  the  surveyor  of  a  local  authority  to  prevent  the 
erection  of  such  buildings  however  liable  to  fire  they  might  be  ? 
I  was  once  told,  when  a  very  young  man,  by  an  old  town  clerk, 
*'  You  should  never  bark  unless  you  can  bite."  It  is  no  use  call- 
ing attention  to  these  temporary  buildings  if  you  have  no 
power  to  deal  with  them,  because  the  owner  will  say, "  mind  your 
own  business,  you  can  do  nothing."  You  are  anxious  about  the 
protection  of  the  buildings  in  case  of  danger  to  property  con- 
tiguous to  the  buildings  themselves.     But  if  you  have  no  power 

z  2  ^ 

Digitized  by  VjOOQIC 


340   MINIMISING  THE   RISK   OF  FIBE   IN  TEMPORARY  BUILDINGS. 

I  fail  to  see  where  the  remedy  comes  in.  This  is  a  useful  paper 
for  temporary  public  buildings  erected  by  public  authorities, 
because  there  they  can  use  such  protective  measures  as  they 
are  advised  by  their  officers.  I  would  like  Mr.  Aldwinkle  to 
describe  the  methods  of  treating  matchboarding  so  as  to  make 
it  non-flammable  at  a  cost  of  2d.  per  foot  superficial.  I  can 
understand  that  the  Author  did  not  wish  to  introduce  the  names 
of  any  patentees  or  special  appliances,  but  at  the  same  time  I 
think  it  would  be  useful  if  two  or  three  systems  were  mentioned, 
so  as  not  to  give  any  preference  to  one  system  over  another. 
Mr.  Aldwinkle  has  had  opportunities  of  knowing  probably 
nearly  all  the  systems  which  have  been  brought  out,  and  some 
Members  would  like  to  know  the  more  modem  methods  of 
rendering  buildings  non-flammable.  "  Uralite,"  though  a  special 
patented  article  (see  p.  331),  is  one  I  am  specially  impressed 
with.  It  is,  I  think,  a  composition  of  asbestos  and  silica. 
It  seems  to  me  the  construction  of  buildings  on  some  such 
system  as  that  would  render  them  fireproof  and  very  sub- 
stantial for  temporary  or  even  permanent  work,  and  there 
would  be  no  danger  of  fire  from  the  use  of  this  material. 

Mr.  W.  H.  Grieves:  I  would  like  to  ask  Mr.  Aldwinkle 
what  he  would  suggest  should  be  done  to  a  building  I  have 
recently  had  to  put  up  in  this  manner.  About  twelve  months 
ago  I  erected  a  temporary  hospital  building,  with  two  wards  for 
twelve  patients,  doctors'  and  nurses'  rooms,  bath,  kitchen,  etc. 
It  had  to  be  put  up  in  a  great  hurry  at  the  time  the  small-pox 
scare  was  going  about  the  country.  We  spent  over  500/.  on  the 
building.  I  should  like  to  ask  what  should  be  done  with  a 
building  of  that  sort  in  order  to  prevent  it  from  catching  fire,  or 
in  the  event  of  a  fire  occurring  to  prevent  it  spreading.  It 
seems  to  me  that  buildings  put  up  in  this  manner,  although 
they  are  called  temporary,  look  as  if  they  will  stand  for  twenty 
years,  and  be  good  and  substantial  buildings.  I  do  not  think  my 
Council  will  be  prepared  to  pull  the  building  down,  although 
we  did  not  receive  the  sanction  of  the  Local  Government  Boa^ 
to  borrow  the  money. 

The  President  :  No  doubt  in  his  reply,  either  verbally  or  in 
writing,  Mr.  Aldwinkle  will  deal  with  the  various  points  raised 
by  the  several  speakers.  To  Mr.  Gamble,  from  his  intimate 
expert  practical  knowledge  of  the  fire  risks  arising  from  build- 
ings, we  are  indebted  for  the  remarks  he  has  placed  before  us. 
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I  agree  with  him  that  these  bazaars  which  are  'held  about  the 
country  are  a  source  of  danger.  I  have  seen  many  in  this 
building,  with  the  stalls  built  of  matchboarding,  festooned  with 
light  draperies,  and  in  the  event  of  a  fire  breaking  out  the  entire 
building  would  have  been  burnt  out.  As  to  the  stands  which 
were  erected  at  the  period  of  the  Coronation,  I  can  sympathise 
with  the  anxiety  of  Mr.  Gamble  at  a  time  when  one  section  of 
London  was  converted  almost  into  stacks  of  firewood.  If  a  fire 
had  broken  out  it  would  have  been  a  catastrophe.  There  is  a 
considerable  risk  in  these  cases,  and  it  must  be  to  the  fire  brigade 
a  time  of  the  greatest  anxiety.  With  regard  to  the  wooden  sheds 
erected  in  the  rear  of  houses  in  London,  it  is  a  very  great  draw- 
back that  in  London  such  buildings  should  be  looked  after  by 
the  district  surveyors.  As  soon  as  they  have  received  their  fees 
for  supervising  the  erection  of  the  building  under  the  Building 
Acts  they  have  no  further  interest  in  the  premises  unless  notice 
is  given  them  of  alterations,  and  the  occupiers  of  the  houses 
immediately  b^n  to  encroach  on  the  space  which  the  law  has 
reserved  for  light  and  air,  with  pigeon-cotes,  fowl  runs, 
bicycle  houses,  and  sheds  for  the  donkey,  etc.  For  years  past 
it  has  been  nobody's  duty  to  see  what  was  going  on.  Fortu- 
nately, the  supervision  of  wooden  buildings  has  now  been 
transferred  to  the  Local  Authority,  who  are  endeavouring  to 
prevent  the  multiplication  of  these  ofiences  against  public 
health.  It  is  a  very  difficult  matter.  In  the  first  place  there  is 
an  Act  which  imposes  a  penalty  upon  anyone  who  erects  these 
structures  without  a  licence.  Of  course,  people  meet  that  by 
pleading  Jarvis's  Act  and  the  six  months  limit.  Then  an 
Amending  Act  was  passed  (July  1898)  which,  under  section  6, 
made  it  illegal  to  retain  (as  well  as  to^rect)  a  wooden  structure. 
Of  course  that  Act  cannot  be  retrospective  and  if  the  buildings 
have  been  put  up  before  the  said  Amending  Act  was  passed 
there  is  great  difficulty  in  getting  them  pulled  down.  With 
regard  to  back-to-back  houses  touched  upon  by  Mr.  Hall,  I  do 
not  think  we  need  re-open  that  subject.  I  remember  a  paper  on 
back-to-back  houses  which  raised  a  great  amount  of  dicussion 
with  a  variety  of  views  as  to  the  merits  of  the  question.  Then 
as  to  the  point  as  to  when  a  temporary  building  becomes  a 
permanent  one,  that  is  a  riddle  which  has  not  yet  been  solved. 
There  are  many  buildings  put  up  to  meet  panic  demands  in 
districts  where  the  authorities  can  ill  afford  the  outlay  and  are 
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loth  to  pull  such  buildings  down,  but  desire  to  retain  them  in 
order  to  meet  a  recurrence  of  the  panic.  These  wooden 
structures,  with  corrugated  iron  roofs,  go  on  year  after  year 
drying  in  the  hot  sun  so  that  in  time  they  are  veritable  tinder 
boxes.  If  these  temporary  aged  buildings  could  be  rendered 
non-flammable  by  turning  the  hose  on  and  treating  the  wood 
with  some  non-flammable  solution  it  would  be  a  boon. 


Communicated  Reply. 

The  Author  proposes  to  make  these  brief  replies  of  a  general 
character.  The  question  raised  by  the  President  as  to  when  a 
temporary  building  becomes  a  permanent  one  opens  up  a  very 
important  point,  viz.  the  present  condition  of  these  temporary 
buildings,  and  in  respect  of  this  Mr.  Gamble's  suggestion  as  to 
the  periodical  inspection  of  these  buildings  is  an  excellent  one. 
In  London,  this  would  be  the  work  of  the  London  County 
Council,  by  whom  the  licences  are  granted,  but  it  is  not  quite 
clear  what  power  provincial  local  authorities  have  to  interfere. 
But  it  is  a  matter  of  great  importance,  and  if  powers  are  wanting 
they  should  be  obtained.  Many  of  these  buildings  were  only 
intended  to  stand  for  a  short  time,  but  as  one  speaker  pointed 
out,  once  erected  these  structures  generally  remain,  and  as  such 
are  a  great  source  of  dcmger.  There  will  be  no  excuse  for  this 
state  of  things  in  the  future,  as  it  is  quite  possible  at  only  a 
moderate  outlay  to  greatly  reduce  the  risk  of  fire  in  these 
buildings.  So  far  as  the  danger  from  fire  in  connection  with 
bazaars,  temporary  stands,  and  the  ramshackle  structures  put 
up  in  the  back  yards  and  gardens  of  dwelling  houses,  all  these 
matters  should  be  the  subject  of  regulation  by  local  authori- 
ties. The  Author  is  glad  that  one  with  Mr.  Gamble's  great 
experience  approves  of  the  proposal  to  make  all  the  external 
walls  of  these  buildings  solid  with  bricknogging.  Another 
speaker  appeared  to  prefer  hollow  walls,  but  experience  of  the 
Colney  Hatch  fire  was  strongly  against  the  latter  tjrpe  of 
construction.  In  a  test  made  by  the  British  Fire  Prevention 
Comndttee  in  1889  (see  pamphlet  No.  22),  with  a  hollow 
partition  and  a  bricknogged  partition,  the  results  were  wholly 
in  favour  of  the  latter.  The  question  as  to  connecting  corridors 
or  covered  ways,  is  an  old  and  a  vexed  one,  as  regards  hospital 
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administration;  but  it  cannot  be  denied  that  these  afford 
excellent  facilities  for  the  spread  of  fire  from  one  building  to 
another.  There  must  be,  therefore,  strong  reasons  for  their 
retention.  The  best  judges  as  to  the  necessity  for  such  corridors 
are  not  the  hospital  authorities  who  possess  tiiem  but  those  who 
do  not.  The  Author  will  name  two  well  known  hospitals — the 
Belvedere  Fever  Hospital  at  Glasgow  and  the  Eppendorf 
Hospital  near  Hamburg,  both  without  covered  ways.  On  visit- 
ing each  of  these  establishments  he  was  assured  by  the  medical 
superintendent  that  they  had  no  desire  whatever  for  covered  ways, 
and  suffered  no  inconvenience'from  the  want  of  them.  As  to 
internal  plastering,  the  simplest  method  is,  of  course,  to  use  that 
laid  on  in  the  ordinary  manner,  but  this  would  be  out  of  the 
question,  in  point  of  time,  in  the  case  of  a  temporary  building 
erected  at  a  great  rate  of  speed.  On  this  ground  alone,  fibrous 
plastering  is  suggested.  This  can  be  put  up  in  large  slabs  and 
finished  (for  the  time)  in  distemper.  The  possibility  of  danger 
arising  from  a  fracture  of  this  fibrous  plastering,  suggested  by 
Mr.  Blair,  would  not  arise  in  the  case  of  solid  bricknogged  walls. 
It  is  most  desirable  that  the  plasterings  to  ceilings,  when  not 
fibrous,  should  be  laid  upon  metal  lathing.  It  woidd  not  be 
necessary  upon  solid  walls.  The  Author  fully  sympathises 
with  Mr.  Hall's  objection  to  corrugated  iron  as  a  roof  covering, 
and  when  time  admits  he  always  uses  slating.  The  objection  to 
using  boarding  and  felt  only,  leaving  the  slating  to  be  done  at  a 
''more  convenient  season"  is  that  the  boarding  and  felt 
generally  remain,  but  the  slating  seldom  arrives.  The  Author 
quite  agrees  with  Mr.  Cooper  as  to  the  construction  of  thin  fire- 
proof partitions.  These  can  be  made  up  of  expanded  metal  and 
plastering  on  both  sides,  the  whole  not  exceeding  2i  inches  in 
thickness,  and  at  a  cost  not  exceeding  that  of  a  half-brick  wall 
without  the  plastering,  and  obviously  of  much  less  weight.  The 
Author  also  fully  agrees  with  his  suggestion  as  to  dividing  up 
roofs  so  as  to  prevent  them  becoming  fire  conduits.  The 
**  treatment "  of  timber,  boarding  and  joiner's  work  referred  to 
in  the  paper  is  done  by  the  Non-Flammable  Wood  Company,  of 
Town  Mead  Road,  Fulham.  Very  satisfactory  tests  were  made 
by  the  British  Fire  Prevention  Committee  in  1899  with  board- 
ing treated  by  this  Company  (see  pamphlet  No.  36).  With 
reference  to  Mr.  Eayrs'  remarks  as  to  the  paper  not  dealing 
with  the  ordinary  temporary   biuldings  to  be  met  with  in 
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provincial  towns,  the  Author  would  point  out  that  the  principles 
upon  which  these  buildings  should  be  designed  and  controlled 
are  the  same  in  all  cases,  for  large  and  small  buildings  alike, 
the  principal  object  being  to  prevent  the  rapid  spread  of  fire 
from  some  small  outbreak,  and  this  can  only  be  done  by  the 
use  of  materials  imfavourable  to  the  spread  of  flame.  To 
Mr.  Grieves*  essentially  practical  question  as  lo  what  should  be 
done  to  a  temporary  hospital  recently  erected,  so  as  to  minimise 
the  risk  of  fire,  the  Author  would  suggest  that  (assuming  the 
building  in  question  is  of  ordinary  temporary  construction,  i.e. 
the  walls  and  roofs  of  timber  and  corrugated  iron,  and  the 
internal  linings  of  deal)  the  whole  of  the  internal  deal  linings  to 
the  walls  and  ceilings  should  be  removed  and  replaced  by 
fibrous  plastering,  and  the  internal  joiner's  work  painted  with 
**  cyanide  "  paint.  This  would  very  greatly  reduce  the  risk  of 
fire.  If  funds  admit,  and  the  building  is  likely  to  stand  for 
some  time,  the  external  walls  should  also  be  made  solid  as 
suggested  in  the  paper,  but  under  any  circumstances  the  whole 
of  the  internal  wood  linings  should  be  removed.  These  form  a 
vehicle  for  the  rapid  spread  of  fire.  The  AuUior  would  also  in 
conclusion  desire  to  endorse  the  weighty  remarks  of  Mr.  Gamble 
as  to  the  importance  of  relying  upon  the  safety  derived  from  a 
fire-resisting  building,  rather  than  relying  upon  fire  extinguishing 
appliances.  In  this  raspect,  prevention  is  certainly  much  better 
than  cure. 
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By  T.  W.  E.  HIGGENS,  Assoc.  M.  Inst.  C.E., 
Borough  Surveyor  of  Chelsea. 

The  question  of  providing  mechanically  propelled  vehicles  for 
the  public  service  is  one  which  should  have  the  most  careful 
consideration  of  all  municipal  engineers,  especially  those  whose 
work  lies  in  our  large  cities,  where  congestion  of  traffic  in  narrow 
roadways,  and  nuisance  caused  by  horse  droppings  along  the 
main  lines  of  thoroughfare,  are  felt  to  be  sources  of  danger  and 
discomfort  to  all  who  use  the  streets. 

The  Author  is  strongly  of  opinion  that,  should  the  cost  of 
working  motor  vehicles  even  approximate  to  that  of  horse-drawn 
ones,  every  local  authority  responsible  for  cleansing  the  streets 
should  encourage  their  use,  both  on  sanitary  and  economical 
grounds.  More  particularly  should  this  be  the  case  in  populous 
London  districts.  A  whole  army  of  men  and  boys  are  there 
engaged  in  merely  picking  up  horse-droppings ;  and  the  public 
are  so  accustomed  to  the  sight,  that  the  enormous  expense 
entailed  by  it  is  hardly  ever  realised.  But  if  motor  vans  and 
carts  were  substituted  for  only  the  horse-drawn  vehicles  now 
used  for  the  purposes  of  the  city  and  borough  councils  within 
the  metropolitan  area,  an  appreciable  saving  in  the  matter  of 
street  cleansing  would  ensue. 

In  an  assembly  of  Englishmen  it  is  an  unpopular  thing  to 
speak  evil  of  the  horse.  From  the  time  when  our  prehistoric 
ancestors  bore  their  victorious  standard  blazoned  with  a  white 
horse  across  the  hills  and  valleys  of  our  native  country,  the 
fiery  steed  has  always  been  held  in  honour  by  us.  But  after 
all,  are  there  not  many  drawbacks  to  his  unrestrained  use  in 
towns? 

The  Author  has  recently  ascertsdned  from  a  veterinary  book 
that  the  excreta  from  a  horse  varies  from  38  lbs.  to  49  lbs. 
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during  the  twenty-four  hours,  the  greater  portion  of  which  must 
find  its  way  into  the  streets.  He  has  calculated  that  the  horses 
in  use  by  his  council  (the  sanitary  authority)  distribute  about 
the  borough — one  of  the  smallest  in  London — ^three-quarters  of 
a  ton  of  manure  per  day.  For  how  many  tons  of  horse-manure 
deposited  in  public  streets  are  the  sanitary  authorities  of  London 
responsible  ? 

Apart  fh>m  the  dirtiness  of  the  creature,  some  account  should 
also  be  taken  of  the  very  heavy  wear  and  tear  to  the  road  surface 
caused  by  the  nimiber  of  feet  attached  to  him,  which  would  to 
a  great  extent  be  obviated  if  mechanically  propelled  vehicles 
were  in  use.  What  has  been  termed  the  "  three-hundredweight 
hammers  of  iron-shod  horses'  feet"  probably  wear  out  every 
road  twice  as  quickly  as  the  iron-shod  wheels  of  the  vehicle 
which  they  draw ;  and  in  addition,  as  I  have  just  mentioned,  the 
horse  is  in  itself  the  cause  of  a  great  portion  of  the  oflTensive 
matter  l]ring  in  the  streets  of  towns. 

It  was  not  however,  as  you  are  aware,  imtil  after  the  passing 
of  the  Locomotives  on  Highways  Act  of  1896  that  there  was 
any  possibility  of  the  use  of  mechanically  propelled  vehicles 
becoming  an  accomplished  fact  in  England.  In  the  previous 
autumn  the  Author  made  certain  inquiries,  but  no  English  firm 
appeared  to  be  prepared  to  submit  tenders. 

Directly  the  Act  was  passed  several  English  firms  gave  the 
matter  their  serious  attention.  Some  devoted  themselves  almost 
entirely  to  pleasure  vehicles ;  others  made  heavy  vehicles  their 
chief  study. 

The  first  firm  to  bring  into  use  a  motor  vehicle  for  municipal 
purposes  was,  as  far  as  the  Author  is  aware,  the  Steam  Carriage 
and  Wagon  Company,  of  Chiswick,  now  known  as  Thomycrofk's 
Steam  Carriage  and  Wagon  Company,  who  designed  steam 
dust-carts,  two  of  which  were  at  once  used  by  the  Urban 
District  Council  of  Chiswick,  and  worked  for  some  time  in 
that  district. 

During  the  autumn  of  1899  the  Author  obtained  tenders  for 
motor  vans  to  be  used  either  for  dust  removal  or  for  ordinary 
cartage.  The  tenders  were  invited  by  public  advertisement, 
and  to  enable  them  to  tender  each  firm  was  supplied  with  the 
following  conditions,  in  accordance  with  which  they  were  asked 
to  frame  their  estimates. 
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Specification  for  the  Supply  and' Delivery  of  Thrke 
Motor  Vans. 

1.  The  motor  vans  must  come  under  the  definition  of  light 
locomotives,  as  defined  in  the  Locomotives  on  Highways  Act, 
1896,*  and  must  comply  with  the  regulations  of  the  Local  Govern- 
ment Board  framed  under  that  Act. 

2.  The  vans  are  to  be  four-wheeled  vehicles,  'provided  with 
easily  removable  covers,  and  are  to  be  of  sufficient  capacity  to 
carry  six  cubic  yards  of  sand  or  other  material,  of  a  weight  not 
exceeding  four  tons.  The  extreme  width  of  the  vehicles  is  not  to 
exceed  6  feet  6  inches,  they  are  to  be  capable  of  going  anywhere 
where  a  horse-drawn  vehicle  carrying  the  same  load  is  ordinarily 
required  to  go.  Each  vehicle  is  to  be  completely  under  the  control 
of  one  man,  both  for  driving  and  steering,  and  is  to  be  capable  of 
being  tipped  by  one  man  over  a  baulk  of  timber  14  inches  by 
1 4  inches,  and  held  at  any  angle. 

3.  The  vans  will  not  be  required  to  go  at  a  greater  speed  than 
six  miles  an  hour,  and  must  be  able  to  carry  a  load  up  an  incline 
of  1  in  20  for  100  yards  at  a  speed  of  four  miles  an  hour. 

4.  Makers  are  not  restricted  to  any  kind  of  motive  power,  but 
must  state  which  they  intend  to  use,  and  must  be  prepared  to 
guarantee  that  the  cost  of  working,  apart  from  the  driver's  wages, 
shall  not  exceed  a  certain  sum  per  mile,  to  be  named  in  the  tender. 

5.  The  tare  weight  of  each  vehicle  must  be  given  both  exclu- 
sive of  water  or  fuel,  and  also  in  full  working  order. 

6.  The  body  is  to  be  of  suitable  seasoned  wood,  but  the  frame 
may  be  of  iron  or  steel,  and  the  top  side-boards  are  to  be  hinged. 

7.  The  inside  of  the  platform  is  to  be  not  more  than  3  feet 
4  inches  above  the  ground-level  when  unloaded. 

8.  All  working  parts  are  to  be  properly  encased. 

9.  The  Surveyor  to  the  Vestry  shall  be  at  liberty  to  inspect 
the  vans  at  any  time  when  being  built  at  the  maker's  yard. 

*  To  comply  with  tbo  rcquiremoDts  of  the  Act  the  motor  vatiH  must  be 
constructed : — 

1.  To  weigh  lees  than  3  tons  when  unladen,  without  taking  into  con- 

sideration the  weight  of  water,  fuel,  or  nooumulators. 

2.  To  emit  no  smoke  or  visible  vapour. 

3.  To  measure  less  than  6  feet  G  inches  in  width  between  their  extreme 

projecting  points. 

4.  To  have  flat  tyres  to  eaoh  wheel,  and  if  the  weight  exceeds  one  ton 

the  width  of  the  tyre  is  not  to  be  less  than  3  inches,  and  if  two  tons 
not  less  than  4  inches. 

5.  To  be  capable  of  travelling  either  forwards  or  backwards, 
(i.  To  have  two  independent  brakes. 
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10.  The  Tans  are  to  be  painted  as  directed,  and  lettered  *'  Vestry 
of  Chelsea  "  in  bold  letters,  and  are  to  be  delivered  to  the  Vestry 
Wharf,  Lot's  Bead,  Chelsea ;  one,  within  four  months  of  receipt  of 
order,  the  other  two  within  six  months  of  receipt  of  order. 

11.  The  vans  are  to  be  driven  for  one  week  after  being  de- 
livered, by  the  maker's  drivers,  free  of  expense  to  the  Vestry. 

12.  Payment  will  ])e  made  on  the  certificate  of  the  Surveyor, 
as  follows :  90  per  cent,  within  one  month  of  approval,  and  the 
balance  within  three  months  from  the  payment  of  the  first  instal- 
ment. 

13.  The  makers  are  to  enter  into  an  undertaking  to  maintain 
the  vans  against  fair  wear  and  tear  for  a  period  of  two  years 
from  the  date  of  approval. 

14.  Tenders  are  to  be  delivered  in  a  sealed  envelope,  endorsed 
**  Tender  for  Motor  Vans,"  before  4  p.m.  on  Tuesday,  November 
2lBt,  1899. 

15.  A  drawing  or  photograph  of  the  vans  is  to  be  submitted 
with  the  tender. 

16.  The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

The  estimates  submitted  on  this  specification  let  the  Author 
into  the  secrets  of  the  motor  van  industry  and  the  folly  of 
Government  restrictions.  No  one  gave  the  tare  weight  of  his 
vehicle  and  its  weight  in  full  working  order. 

There  is  no  doubt  that  the  motor  van  industry  is  sorely 
crippled  by  the  3-ton  limit.  If  a  somewhat  heavier  van  could 
be  built — and  it  is  built,  and  used — a  much  more  satisfactory 
vehicle  could  be  produced,  and  one  which  need  not  do  any  more 
damage  to  the  road  than  one  within  the  3-ton  limit. 

The  Author  considers  that  no  object  is  served  by  fixing  the 
weight  limit  of  motor  vehicles  at  3  tons.  A  greater  breadth  of 
tyre  might  be  insisted  upon,  and  the  weight  of  the  vehicle  in- 
creased to  4  or  5  tons.  At  the  present  time  a  very  heavy  weight 
can  be  put  upon  a  motor  vehicle  weighing  3  tons  with  tyres 
4  inches  in  width.  It  seems  that  very  much  less  damage  to  the 
road  surface  would  occur  if  the  width  of  the  tyre  were  made  6,  7, 
8  or  9  inches,  according  to  the  weight  of  the  vehicle. 

Some  years  ago,  the  Chelsea  Vestry  had  the  misfortune  to 
drop  their  steam-roller  through  some  cellars  under  the  street ; 
they  had  a  law-suit  about  the  matter,  and  had  to  call  evidence 
as  to  the  weights  carried  about  London  by  railway  companies. 
The  representative  of  one  of  the  great  raUways  said  that  they 
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called  heavy  weights  from  10  to  35  tons,  plus  the  weight  of  the 
trolley ;  the  weight  of  the  trolley  was  from  4  to  10  tons,  the 
width  of  the  trolley  wheels  was  about  9  inches,  and  the  trolley 
would  have  four  wheels,  so  that  they  had  a  total  of  36  inches  in 
width — which,  supposing  they  had  a  load,  including  the  trolley, 
of  25  tons  (which  the  superintendent  considered  was  not  at  all 
an  exceptional  weight)  would  give  them  about  a  ton  per  inch, 
and  he  further  stat<ed  that  he  considered  that  a  ton  per  inch 
would  not  be  an  unusual  weight.  Other  evidence  was  called  from 
lai^  contractors  showing  that  loads  from  20  to  30  tons  were 
carried  about  London  by  them.  So  it  is  quite  evident  that  to 
adopt  a  3-ton  limit  for  a  motor  van  when  you  may  use  a  6-ton 
horse-drawn  trolley  is  unreasonable. 

In  the  summer  of  1900,  the  Author  had  two  motor  vans 
built  to  the  following  specification : — 

Body. — The  framing  to  be  made  of  oak,  the  floor  and  sides  to 
be  of  well-seasoned  pine,  the  whole  well  supported  with  ironwork. 

Covers, — To  be  of  sheet  steel,  arranged  so  that  they  oan  be  all 
removed,  or  separately  slid. 

Underframe. — ^To  be  of  channel  steel,  5  inches  by  2^  inches 
by  f  inch,  well  stayed  and  riveted  up  throughout. 

Tipping. — To  be  worked  by  double  out  steel  racks  and  pinions, 
giving  sufficient  purchase  to  enable  one  man  to  perform  the 
operation. 

Steering. — To  be  done  by  means  of  pivoted  axles  by  worm  and 
wheel  gear. 

Gearing.  —To  be  of  the  finest  bronze  with  machine-cut  teeth, 
arranged  for  two  changes  of  gear,  which  can  be  altered  while  the 
vehicle  is  in  motion  from  the  driver's  seat.  Both  gears  to  be 
worked  by  a  single  lever,  the  wheels  to  run  in  an  oil  bath.  With 
the  engine  running  at  400  revolutions  per  minute,  the  fast 
gear  to  be  equal  to  six  miles  per  hour,  and  the  other  four  miles 
per  hour. 

Engine, — To  be  compound,  having  cylinders  3 J  inches  by 
6^  inches  by  6  inches  stroke.  To  be  fitted  with  link  motion,  and 
have  very  large  wearing  surface.  The  low-pressure  cylinders  to 
be  capable  of  being  worked  high  pressure  for  starting  or  getting 
out  of  bad  places.  The  engine  to  be  entirely  cased  in  and  running 
in  an  oil  bath. 

Boiler.  —To  be  coke-fired,  and  have  84  square  feet  of  heating 
snrface,  and  arranged  for  a  working  pressure  of  200  lb.  per  square 
inch,  and  tested  hydraulically  during  construotion  to  420  lb.    It  is 
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to  be  arranged  so  that  the  outside  shell  can  be  taken  out  for 
oleaning  purposes. 

Firing.— The  bnnkers  to  be  arranged  each  side  of  the  boiler, 
within  easy  reach  of  the  driver's  seat. 

Feed' Water  Heater. — A  large  feed-water  heater  to  be  fitted, 
consisting  of  a  copper  coil  enclosed  in  a  specially  designed  case, 
the  exhaust  steam  being  passed  through  the  case,  and  the  feed- 
water  heated  to  a  temperature  of  about  180°  F. 

Water  Tanh,^To  have  a  capacity  of  100  gallons,  which  is  to 
be  sufficient  for  a  run  of  about  12  to  15  miles. 

These  motors  have  been  working  since  1900,  and  are  found 
to  be  most  useful. 

The  Author  has  also  had  at  work  a  steam  motor  van  which 
has  a  frame  built  to  take  either  a  tipping  body  or  water  tank 
(700  gallons).  This  machine  is  one  which  has  also  proved  very 
useful  and  economicaL  It  cost  550/.,  which  included  both  bodies 
and  a  general  guarantee  against  defects  for  the  twelve  months 
following  delivery.  It  had  been  in  work  for  some  two  years  for 
various  persons  before  the  Author  purchased  it. 

The  use  of  such  a  vehicle  is  greatly  to  be  recommended,  and 
the  Author  finds  that  by  a  simple  arrangement  he  can  fasten  a 
horse  broom — or  rather  a  revolving  broom  made  originally  to  be 
drawn  by  a  horse — to  it,  and  thus  water  and  sweep  at  the  same 
time. 

There  are  several  motors  used  in  London  for  municipal  pur- 
poses, and  the  following  are  in  use  in  the  provinces. 

The  Liverpool  Corporation  have  seven  of  the  Lancashire 
Motor  Company's  vans.  Six  of  these  are  in  constant  use  for  the 
removal  of  house  refuse,  each  van  being  provided  with  a  trailer, 
which  is  found  to  work  without  any  trouble.  Though  used 
generally  for  removing  house  refuse,  every  opportunity  is  taken 
to  send  a  load  of  materials,  etc.,  back  by  the  motors  to  some 
place  near  where  they  are  working,  as  it  is  the  extra  loads  so 
taken  which  make  them  pay.  .  The  city  engineer  has  had  one 
motor  in  use  for  some  years,  and  his  experience  with  this  vehicle 
induced  him  to  order  six  more.  In  Liverpool,  cartage  by  motor 
vans  is  taken  as  a  matter  of  course. 

The  Burnley  Corporation  have  one  of  Messrs.  Coulthard's 
vans.  It  was  originally  intended  to  carry  ashes  to  their  bacteria 
beds,  which  are  some  distance  from  the  town ;.  but  on  its  journey 
it  had  to  cross  a  country  bridge  which  was  not  in  a  good  state  of 
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repair,  and  consequently  the  county  council  objected  to  its 
weight.  The  corporation  have  therefore  to  restrict  its  use  to 
their  own  borough.     It  is  in  use  for  general  cartage. 

The  Blackburn  Ck)rporation  have  one  of  the  Lancashire  Motor 
Compan/s  vans  which  is  used  to  carry  clinker  to  the  sewage 
farm.  It  has  worked  very  satisfactorily  for  a  year,  and  has 
lately  been  running  about  36  miles  a  day.  They  consider  it  a 
great  success,  and  have  another  van  on  order  from  the  same 
makers.  The  Author  saw  the  motor  carrying  a  load  of  4i  tons 
over  very  rough  and  hilly  roads,  but  as  the  roads  in  most  of  the 
Lancashire  towns  are  very  rough  and  hilly,  the  motor  makers 
look  upon  that  as  the  normal  condition  under  which  their 
vehicles  work. 

There  is  no  doubt  that  this  van,  having  to  go  long  journeys, 
is  worked  to  great  advantage.  It  is  running  most  of  its  time  at 
a  pace  which  no  cart-horse  could  keep  up,  and  the  time  spent  in 
loading  is  very  short. 

The  Bradford  Corporation  have  a  Milnes  lorry.  It  is  used 
in  the  tramway  department  as  a  ''  tower  "  van  to  attend  to  the 
overhead  electric  wires,  and  it  is  regarded  as  successful  in  work- 
ing. Being  a  petrol-driven  van,  it  is  not  consuming  fuel  when 
standing  in  the  street  to  allow  the  wires  to  be  repaired.  The 
Newcastle  Corporation  are  also  using  a  similar  tower  van  for  a 
similar  purpose. 

The  Olasgow  Corporation  also  use  a  Milnes  lorry  for  collect- 
ing house  refuse ;  but  the  superintendent  seems  to  think  that 
the  time  such  a  vehicle  has  to  stand  about  being  loaded  is  not 
favourable  to  economy. 

One  of  Mann's  patent  carts  has  been  supplied  to  the  Cor- 
poration of  Douglas,  Isle  of  Man. 

The  Norwich  Corporation  have  a  wagon  made  by  the  York- 
shire Patent  Steam  Wagon  Company,  which  is  used  for  general 
work  and  for  cartage  to  their  sewage  farm. 

The  Acton  Urban  District  Council,  the  County  Borough  of 
Bournemouth  and  the  Corporation  of  Bootle,  use  steam  wagons 
made  by  Thomycroft's  Steam  Wagon  Company,  the  latter  cor- 
poration having  two  vans. 

Motor  vehicles  have  many  advantages,  but  the  chief  is  no 
doubt  the  speed  at  which  they  can  work  ;  and  this  is  the  reason 
why  they  must  appear  oostly  when  used  for  street  cleansing  or 
dust  removal  in  a  small  district.    When  used  for  these  purposes 
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the  wages  of  the  skilled  mechanics  who  driye  them  adds  greatly 
to  the  cost.  These  men  only  drive  the  motor;  they  cannot 
leave  their  vehicle  to  load  it.  If  the  motor  driver  were  able  to 
walk  alongside  his  vehicle  like  a  horse  carman  does  when  the 
slop  van  is  moving  along,  and  sweep  up  the  slop  ;  or  if  an  un- 
skilled man  could  drive  a  dust  motor  and  leave  it  unattended 
while  he  collects  the  dust,  the  motor  cartage  by  the  council 
would  be  cheaper  than  horse  cartage.  But  at  present  this 
cannot  be  done.  Thus  it  is  found  that  a  motor  which  has  to 
crawl  along  from  door  to  door  for  dusting,  or  from  heap  to  heap 
for  slopping,  i^  being  used  in  the  most  improfitable  manner 
possible. 

The  Author  is  convinced  that  in  a  large  district,  or  where 
the  dust  and  slop  shoots  are  situated  at  some  distance  from  the 
place  where  the  refuse  is  collected,  motor  vans  will  be  economi- 
cally used  for  this  purpose ;  but  when  used  for  general  cartage  or 
watering,  where  it  is  possible  to  get  eighteen  or  twenty  hours' 
work  out  of  the  machine  per  day,  they  will  be  found  to  be  a 
valuable  addition  to  a  borough  engineer's  plant,  and  well  repay 
the  large  capital  outlay  expended  upon  them. 

Mechanical  traction  has  come  to  stay.  It  is  completely 
altering  the  social  habits  of  the  so-called  upper  classes  ;  all  the 
large  business  firms  are  advantageously  adopting  this  means  of 
transport,  and  municipalities  have  no  cause  to  lag  behind. 


DISCUSSION. 

Mr.  A.  E.  Collins  :  I  have  used  a  steam  motor  vehicle  for 
some  little  time,  and  I  find  as  long  as  I  can  keep  it  running 
that  it  is  economical.  But  I  find  that  the  constant  vibration 
and  jar  of  the  motor  over  the  roads  makes  it  very  difficult  to 
keep  the  steam  pipe  and  other  joints  tight.  The  stoppages 
seem  to  be  mostly  for  trifling  matters,  but  they  necessitate  the 
laying  up  of  the  motor  for  repair,  and  that  often  means  the  loss 
of  a  day's  work.  I  do  not  doubt  that  these  are  difficidties 
which  will  be  got  over  when  we  get  rid  of  the  special  vibration 
on  the  joints  and  pipes.  That  is  one  of  the  difficulties  one  has 
to  contend  with,  in  the  use  of  motor  vehicles  in  towns  where 
there  is  a  considerable  mileage  of  not  quite  first  class  roads  to 
travel  over.     I  find  for  my  purposes  the  most  economical  use  of 
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the  motor  is  for  street  watering,  where  the  machine  is  kept 
going  practically  all  the  time,  as  there  is  very  little  time 
occupied  in  filling  the  temk,  and  have  also  been  using  it  to  a  con- 
siderable extent  for  canning  material  to  the  sewage  farm,  a 
distance  of  about  three  miles,  and  I  am  satisfied  with  its  work. 
For  ordinary  cartage  for  short  journeys  I  do  not  think  a  motor 
pays,  but  that  it  is  better  to  use  ordinary  carts. 

Mr.  C.  H.  Cooper  :  I  had  hoped  ttutt  in  a  paper  from  one 
who  has  used  motor  vehicles  for  such  a  long  time  as  Mr.  Higgens, 
we  should  have  some  figures  as  to  their  economy  and  the  par- 
ticular purposes  for  which  they  might  be  economically  used. 
Mr.  Collins  has  mentioned  street  watering  and  long  journeys, 
but  in  the  paper  itself  we  have  not  a  single  figure  on  which  to 
found  any  estimate  as  regards  the  economy  of  using  motor 
vehicles.  I  think  it  is  very  much  to  be  regretted  that  the  paper 
should  be  so  deficient  on  that  point.  I  think  it  is  misleading  to 
lay  down  an  ideal  that  cannot  be  attained.  Take  the  specifica- 
tion that  Mr.  Higgens  has  laid  down  for  his  van — a  van  to 
carry  6  cubic  yards  of  sand  at  a  weight  not  exceeding  4  tons. 
At  the  very  least  the  sand  will  weigh  22  cwt.  per  cubic  yard» 
and  will  give  a  gross  weight  of  nearer  7  tons  than  4.  He  objects 
to  the  Act  limiting  the  width  of  tyres  to  4  inches.  Now  if  the 
width  of  the  tyres  on  an  ordinary  motor  could  be  limited  to 
2  inches,  it  would  be  a  very  good  thing  for  our  macadam  roads. 
If  you  watch  pneumatic  t3rres  on  a  macadam  road  you  will  find, 
under  certain  conditions,  the  tyres  suck  up  the  smadl  particles  in 
the  macadam ;  and  the  more  you  limit  their  width  the  more  you 
limit  the  amount  of  damage  done  to  the  roads.  Then  he  goes 
on  to  argue  as  to  the  weight  and  width  of  wheels  of  railway 
trolleys.  You  cannot  compare  the  two  things.  Boad  trolleys  go 
at  a  very  slow  speed,  and  the  wider  the  motor  tyres  of  their 
wheels  the  better.  There  is  no  reason  why,  because  a  railway 
road  trolley  has  a  wide  wheel,  you  should  allow  a  wide  pneu- 
matic tyre  on  a  motor  vehicle.  Of  course,  provided  they  go 
at  a  low  speed,  there  is  no  reason  why  a  motor  should  not 
carry  what  load  a  road  will  bear,  but  if  you  allow  the  speed  to 
be  increased  you  must  keep  down  the  weight  of  your  motor. 

Mr.  0.  E.  WiNTEE:  I  hope  Mr.  Higgens  will  supplement 
his  paper  with  some  particulars  of  the  cost  of  working  motor 
vans,  as  compared  with  ordinary  horse  haulage.  like  Mr.  Collins, 
I  find  with  the  two  motor  vans  I  have  had  in  work  for  the  past 
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eighteen  months  theie  has  been  a  considerable  loss  of  time  for 
repairs ;  with  the  two  motor  vans  it  has  amounted  to  as  much 
as  20  per  cent,  of  the  usual  working  hours,  which  is  a  serious 
drawlMtck.  The  cost  of  repairs  has  amounted  to  over  70/.  per 
annum  for  each  van.  I  think  some  more  suitable  boiler  is 
necessary  to  make  them  less  susceptible  to  vibration.  I  find 
the  most  advcmtageoud  uses  to  which  I  can  put  them  is  street 
watering  and  the  haulage  of  road  materials.  I  have  worked  out 
some  figures  as  to  the  cost  of  haulage  of  road  metal,  and  I  find, 
even  with  the  disadvantages  we  have  suffered  during  the  last 
twelve  months  with  heavy  repairs,  the  cost  of  motor  haulage 
works  out  at  U,  5d,  per  ton,  including  all  charges,  as  against 
similar  work  by  horse  haulage,  1$.  7d.  per  ton.  Even  under  the 
present  conditions  the  motors  have  an  advantage,  but,  with 
further  improvements  and  a  more  suitable  boiler,  the  economy 
ought  to  work  out  more  beneficially. 

The  Pbbsident  :  Perhaps  you  will  permit  me  to  offer  a  few 
remarks  in  respect  to  the  motor  you  will  see  at  work  in 
Cromwell  Road.  I  mentioned  in  a  former  paper  that  I  had 
obtained  a  steam  motor,  my  desire  being  to  introduce  a  machine 
which  could  be  specially  used  for  watering  and  cleansing  wood- 
paved  surfaces.  That  machine  was  obtained  at  a  cost  of  725/., 
and  my  experience  corroborates  that  of  Mr.  Collins.  I  find  that 
while  the  machine  is  at  work  it  does  excellent  work.  An 
enormous  area  of  wood-paved  road  can  be  cleansed  by  it  during 
the  night.  But  there  are  certain  disadvantages :  one  being 
the  very  frequent  breakdowns,  chiefly  of  a  trifling  character,  but 
necessitating  stoppages  for  repairs,  and  interfering  with  the 
routine  of  the  work.  Another  objection  was  the  complaint  as 
to  noise.  The  latter  objection  increased  to  such  an  extent  that 
I  had  to  abandon  the  machine  for  nightwork ;  for,  although  it 
did  not  make  so  much  noise  as  a  van  or  an  omnibus,  yet  in  the 
quietude  of  the  night  the  noise  of  the  motor  was  very  apparent, 
being  accentuated  by  the  absence  of  other  traffic.  In  making 
this  first  machine  of  its  kind  the  makers  tried  to  carry  out  my 
ideas,  but  they  under-estimated  the  strain  put  on  the  different 
working  parts.  Then  the  indiarubber  squeegee,  which  worked 
behind  the  broom,  revolved  at  such  a  rapid  rate,  that  although 
it  did  excellent  work,  almost  drsring  the  road  after  washing,  it 
would  have  been  worn  out  in  a  fortnight.  As  the  indiarubber 
squeegee  costs  26/.,  that  is  rather  an  expensive  luxury,  so  I  had 
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to  abandon  the  apparatus  for  cleansing,  and  had  a  second  body 
made  to  the  machine,  so  that  I  could  take  the  water  tank  off 
when  not  using  the  motor  for  street  watering,  and  put  on  an 
ordinary  five-yard  cubic  body  for  carting  sand,  road  material, 
etc.,  and  that  works  very  well.  My  experience  is  that  it  is  very 
difficult  to  arrive  at  the  actual  cost  of  the  various  branches  of 
the  motor  work  as  compared  with  horse  work,  owing  to  the  work 
of  the  machine  being  so  split  up.  I  believe,  with  an  ordinary 
motor,  you  would  have  a  difficulty  in  getting  makers  to  keep  it 
in  repair  under  75/.  or  80/.  per  annum,  as  the  breakages  and 
breakdowns  are  so  frequent.  I  have  no  doubt  Thomeycrofts 
will  benefit  from  the  experience  they  have  derived,  in  a  measure 
at  the  expense  of  my  borough,  and  be  able  to  design  a  motor  of 
a  very  useful  character.  It  only  wants  some  improvements ;  it 
was  too  much  to  expect  to  get  a  perfect  machine  at  first.  In 
order  that  the  Members  may  see  the  character  of  the  work  which 
may  be  done,  I  have  had  the  cleansing  attachment  restored  for 
the  purpose  of  showing  the  machine  working  therewith. 

The  Members  then  proceeded  in  brakes  to  CromweU  Boad^ 
where  they  were  afforded  an  opportvmty  of  inspecting  themotor  com- 
binned  watering,  carting  and  sweeping  machine.  The  nu>tor  was  at 
the  time  employed  in  washing  and  deaiising  the  wood-paved  road, 
doing  a  considerable  stretch  of  wood  pavem,ent  with  great  rapidity 
and  thoroughness.  Various  types  of  water  carts  were  also  em- 
ployed in  wcUering  the  roads,  among  others,  an  old  type  of  water 
van  with  new  waier  spraying  apparatus  adjusted  thereto.  From 
Cromwell  Rood  the  nemt  stappmg  place  was  the  Old  Brompton 
Boad,  in  which  a  section,  paved  unth  blocks  composed  of  clinker, 
refuse  and  Trinidad  asphalte,  was  inspected.  The  section  was 
laid  in  June  1902,  and  was  in  capital  order. 

The  next  visit  was  to  the  London  Gowniy  OownciFs  new 
Pumping  Station,  Lot's  Boad,  Chelsea.  Mr.  Maurice  Fitzmauriee, 
C.M.O.,  M.  Inst.  C.E.,  Chief  Engineer  to  the  London  County 
Council,  has  kindly  furnished  a  description  of  the  staMon.  (See 
Appendix.) 

The  works  of  the  Kensington  and  Notting  Hill  Electric 
Lighting  Companies  were  then  visited,  after  which  the  Members 
walked  to  the  Generating  Station  of  the  Underground  Electric 
Railway  Co.    {See  Appendix.) 

The  visits  were  completed  by  an  inspection  of  the  (Generating 
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Station  of  the  London  United  Tramways  Co,  At  the  compUiion 
of  the  inspection^  the  Members  were  entertained  to  luncheon  by  the 
Company. 

In  the  evening,  the  Annual  Association  Dinner  was  held  ai  the 
Holbom  Restaurant,  The  President  {Mr,  W,  Weaver)  was  in  the 
chair,  and  among  the  guests  were  Sir  Frederick  Bramwdl,  C.E., 
Mr,  Cordon,  K,G.  M,P,,  Mr,  Bayley,  and  others. 

The  proceedings  on  Saturday  we^re  devoted  to  an  inspection  of 
the  extensive  Brickmaking  Works  of  Messrs,  Eastwood  and  Co, 
Ltd,,  at  Conyen,  The  Members  travelled  by  special  train  from- 
Victoria  to  Teynham,  where,  on  arri/ocU,  they  were  taken  in  parties 
over  the  whole  of  the  extensive  works  of  the  Company,  and  were 
shown  the  new  process  of  making,  drying  and  burning  stock  bricks. 
After  the  inspection  of  the  loorks  the  Members  were  entertained  to 
htncheon  at  Sittingboume, 
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THE    LOTS    ROAD    PUMPING    STATION    OF 
THE  LONDON  COUNTY  COUNCIL. 

By  MAURICE  FITZMAURICE,  C.M.G.,  M.Inst.C.E., 
Chief  Enginebk  to  the  London  County  Council 

The  greater  part  of  the  districts  of  North  Kensington,  Hammer- 
smith, Fulham,  Walham  Green  and  Chelsea  is  dependent  on  the 
Counters'  Creek  Sewer,  which,  on  occasions  of  heavy  rainfall 
occurring  at  times  of  high  water  in  the  Thames,  into  which  it 
has  a  storm  overflow,  becomes  surcharged,  and  consequently  the 
local  sewers  are  prevented  from  obtaining  an  unobstructed 
outlet. 

The  Counters'  Creek  Sewer  forms  one  of  the  valley  lines 
into  the  Thames,  and  is  next  in  character  to  the  Fleet  on  the 
north  side  of  the  river. 

It  drains  an  area  of  five  square  miles,  and  discharges  the 
sewage  from  that  area  into  the  Low  Level  Sewer  in  Lot's  Boad. 
It  rises  near  Eensal  Green,  WiUesden,  and  runs  in  a  southerly 
direction,  having  a  length  of  about  four-and-a-half  miles,  and  at 
its  lower  end  is  9  feet  6  inches  by  9  feet  in  sectioti,  with  an 
invert  level  of  -3*22  CD.,  discharging  by  means  of  a  special 
chamber  into  the  Low  Level  Sewer,  which  crosses  it  at  right 
angles  and  at  the  lower  level  of  — 14*86  CD.  The  levels  at 
the  eastern  and  western  branches  at  their  upper  end  are  94*57 
and  141  •  90  CD.,  indicating  the  rapid  gradient  of  the  sewer, 
and  consequently  the  large  volumes  of  storm-water  brought 
down  into  the  lower  portion  in  times  of  heavy  rain. 

During  the  last  ten  years  there  has  been  a  greater  rainfall 
than  1  inch  in  twenty-four  hours  on  nineteen  occasions  over  the 
districts  mentioned.  The  maximum  fall  has  been  1  *  51  inches, 
and  the  average  1*28  inches,  in  twenty-four  hours  on  these 
occasions. 

The  Low  Level  Sewer,  where  it  crosses  the  Counters'  Creek 
Sewer  in  Lot's  Koad,  is  a  5-feet  barrel  with  an  invert  level  of 
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— 14*86  O.D.,  draining  from  the  west  an  area  of  four-and-a-half 
square  miles.  This  sewer  is  also  subject  to  much  surcharging 
when  heavy  rainfall  takes  place. 

The  situation  of  the  Lot's  Road  Pumping  Station  is  close  to 
the  River  Thames,  and  in  such  a  position  as  to  adequately  com- 
mand the  storm  waters  in  both  sewers. 

The  building  has  a  frontage  to  Lot's  Road  of  159  feet,  and  a 
depth  of  nearly  77  feet. 

Adjoining  it  is  the  accommodation  building  for  the  stafT, 
with  a  frontage  to  Lot's  Road  of  37  feet,  and  a  depth  of  about 
48  feet    This  is  a  four-storey  building,  with  basement. 

The  whole  of  the  buildings,  together  with  sewer  connections 
and  discharging  culverts,  have  been  carried  out  by  the  Works 
Department  of  the  London  County  Council 

The  machinery  of  the  station  has  been  designed  and  arranged 
with  the  object  of  preventing  floodings,  by  lifting  and  discharg- 
ing into  the  river  the  storm-water  entering  the  Counters'  Creek 
and  Low  Level  Sewers,  on  those  occasions  when  it  could  not 
flow  by  gravity  into  the  Thames  on  account  of  high  tide. 

The  engines  and  pumps  in  connection  with  each  sewer  are 
necessarily  distinct,  but  the  arrangements  in  each  case  are  prac- 
tically identical  in  kind,  although  not  in  size  and  discharging 
capacity. 

It  is  calculated  that  during  heavy  storms  some  12,000  cube 
feet  of  storm- water  per  minute  will  gravitate  from  the  district 
of  the  Counters'  Creek  Sewer,  and  about  6000  cube  feet  per 
minute  from  the  Low  Level  Sewer  area  west  of  this  point. 

As  indicated  above,  there  is  in  the  two  systems  a  difference 
in  the  levels  from  which  the  water  has  to  be  lifted — this  is, 
normally,  about  14  feet. 

In  order  to  deal  with  the  above  maximum  quantities  of 
storm-water,  and  to  cope  with  storms  of  less  than  maximum 
force  without  waste  of  power,  the  machinery  has  been  laid  down 
in  several  units,  each  complete  in  itself.  It  was,  therefore,  con- 
sidered advisable  to  control  the  rise  of  water  in  both  sewers  by 
means  of  four  centrifugal  pumps  in  each  case,  the  pumps  to  be 
driven  direct  by  ropes  from  gas  engines. 

It  is  judged,  by  similar  but  much  smaller  stations  belonging 
to  the  Council,  that  this  station  will  be  at  work  for  a  period  of 
about  sixty-three  hours  per  annuuL 

The  pumping  will  necessarily  be  intermittent,  and  this  and 
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other  conditions  rendered  the  employment  of  gas  engines  witli 
centrifugal  pumps  desirable  and  economical. 

The  four  pumps  emptying  the  Counters'  Creek  Sewer  have 
suction  and  discharge  branches  32  inches  in  diameter,  and  each 
is  capable  of  discharging  3000  cube  feet  of  water  per  minute. 
The  four  pumps  emptying  the  Low  Level  Sewer  have  branches 
23  inches  in  diameter,  and  each  is  capable  of  discharging  1500 
cube  feet  of  water  per  minute. 

It  was,  of  course,  essential  that  the  engines  should  be  de- 
signed to  give  sufficient  power  for  the  pumps  to  lift  the  storm- 
water  from  the  levels  of  water  in  the  sewers  to  the  hdght  of 
the  maximum  tide-level  of  the  river,  which  is  taken  as  14*60 
above  O.D.  The  liffcs,  under  these  circumstances,  would  be 
the  maximum  possible,  and  are,  respectively,  equal  to  14*5  feet 
and  28  feet. 

The  larger  pumps — ^Le.  those  in  connection  with  the  Coun- 
ters* Creek  Sewer — are  driven  by  engines  each  of  260  I.H.P., 
and  the  power  of  each  of  the  engines  driving  the  smaller  pumps 
for  the  Low  Level  Sewer  is  210  LH.P.  The  cylinders  of  the 
respective  engines  are  18J^  inches  diameter  by  30  inches  stroke, 
and  18J  inches  by  24  inches  stroke. 

Each  engine  is  built  on  the  **  Otto  '*  principle,  and  has  twin 
cylinders.  The  speed  will  be  170  revolutions  per  minute.  The 
fly  wheels  of  the  larger  engines  are  7  feet  6  inches  in  diameter, 
and  grooved  for  ten  Ij^inch  diameter  ropes,  and  the  smaller 
engines  have  fly  wheels  of  the  same  diameter,  but  grooved  for 
eight  1  J-inch  diameter  ropes. 

Each  engine  has  in  connection  with  it  a  separate  wrought 
iron  circulating  water  tank  designed  to  hold  about  40  tons  of 
water,  and  of  the  following  dimensions :  16  feet  long,  15  feet 
wide  and  7  feet  deep. 

The  dimensions  of  the  engine-house,  excluding  that  portion 
built  for  the  accommodation  of  the  circulating  water  tanks,  are : 
153  feet  in  length  by  31  feet  in  breadth. 

In  order  that  the  pumps  shall  be  reasonably  near  to  the 
suction  wells,  they  have  been  arranged  and  fixed  on  a  floor 
20  feet  6  inches  below  the  engine-house  floor,  in  a  chamber 
running  the  whole  length  of  the  engine  house  and  along  one  side 
of  the  same.  By  this  arrangement,  therefore,  the  driving  ropes 
run  obliquely  from  the  engine  fly  wheels  down  to  the  pump 
pullevs  through  deep  races  prepared  in  the  engine  floor,  and 
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there  is  a  distance  of  31  feet  6  inches  between  the  pulley 
centres. 

The  pressure  water  for  working  sluice  valves  on  pump 
deliveries  is  supplied  from  two  duplicate  sets  of  auxiliary  gas 
engines,  running  at  250  revolutions  per  minute,  and  each  driving 
through  suitable  intermediate  gearing  a  set  of  3-throw  vertical 
rams,  IJ  inches  in  diameter  by  3-inches  stroke,  and  delivering 
1  cube  foot  of  water  per  minute.  The  pressure  water  has  a  further 
use — namely,  in  operating  certain  penstocks  in  connection  with 
the  sewers.  An  accumulator,  8  inches  in  diameter  by  5  feet 
stroke,  forms  part  of  the  hydraulic  arrangements. 

The  centrifugal  pumps  are  charged  by  means  of  ejectors, 
which  are  worked  by  compressed  air ;  the  same  medium  being 
also  used  for  starting  the  main  engines.  Two  self-contained 
air-compressing  engines  are  provided,  each  capable  of  dealing 
with  150  cube  feet  of  free  air  raised  to  a  pressure  of  100  lb.  per 
square  inch. 

The  engines  are  each  of  33  I.H.P.  when  running  170  revolu- 
tions per  minute,  and  the  air  cylinders  are  10  inches  in  diameter 
by  21  inches  stroke. 

Each  of  the  main  engines  has  a  separate  gas  meter,  and  is 
also  in  other  respects  independent. 

The  pumping  station  being  situated  in  a  public  highway,  and 
in  a  residential  neighbourhood,  great  care  had  to  be  taken  to 
obviate  all  possibility  of  complaint  due  to  the  working  of  such 
a  station.  It  was,  therefore,  deemed  necessary  to  completely 
deaden  the  noise  usually  associated  with  a  gas  engine  exhaust, 
by  carrying  the  product  of  combustion  into  silencers  placed  in 
pits  10  feet  6  inches  deep  in  the  engine  floor,  arrangements 
being  made  to  ventilate  these  pits  by  shafts  connected  with  the 
outer  air. 

A  10-ton  traveller,  working  by  hand  power  and  of  a  span  of 
52  feet,  runs  the  whole  length  of  the  engine  house,  and  is  avail- 
able for  lifting  the  parts  of  both  engines  and  pumps. 

Information  respecting  the  cost  of  the  station  and  machinery 
may  be  interesting,  and  is  as  follows : 

The  pumping  station  and  stafiT  accommodation  building  were 
carried  out  by  Uie  Works  Department  of  the  Council  at  a  cost 
of  about  35,000/. 

The  pumps  were  supplied  and  erected  by  Messrs.  Easton  and 
Co.,  Ltd.,  at  a  cost  of  about  6100/. 
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The  engines,  by  Messrs.  Crossley  Brothers,  Ltd.,  at  a  cost  of 
about  10,300/. 

And  the  traveller,  by  Messrs.  J.  M.  Henderson  and  Co.,  at  a 
cost  of  380/. 

It  is  expected  the  station  will  be  completed  and  in  working 
order  before  the  expiration  of  the  present  year. 

The  work  has  been  carried  out  under  the  direction  of  Mr. 
J.  E.  Worth,  M.Inst.C.E.,  the  District  Engineer. 
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DESCRIPTION  OF 
THE  CHELSEA  GENERATING  STATION. 

The  Site  comprises  3  •  67  acres  of  land,  with  a  water  frontage  on 
the  Thames  and  on  Chelsea  Creek  of  1100  feet,  and  a  frontage 
on  Lot's  Road,  Chelsea,  of  824  feet. 

The  Building  is  453-5  feet  by  175  feet,  and  140  feet  in 
height  from  the  ground  floor  to  the  peak  of  the  roof.  The 
office  building  adjoining  on  the  east  measures  81  feet  by 
25  feet,  and  will  have  three  floors,  the  lower  of  which  forms 
the  machine  shops.  The  main  building  will  have  a  self- 
supporting  steel  frame  weighing  about  5800  tons.  There  will 
be  four  chimneys,  each  19  feet  internal  diameter  and  275  feet 
high ;  the  foundations  for  these  chimneys  are  42  feet  square, 
and  34  feet  6  inches  below  the  ground  floor  level.  There  are 
2200  cubic  yards  of  concrete  in  each  foimdation. 

The  capacity  of  the  building  at  normal  load  is  57,000  k.w. 
On  this  basis  the  cubic  feet  per  k.w.  (including  office  building) 
is  139,  and  the  square  feet  per  k.w.  is  1*36. 

The  steel  frame  of  the  building  will  be  closed  in  with  brick 
and  terra-cotta ;  the  roof  and  most  of  the  floors  will  be  concrete. 
In  general  details  the  building  will  be  considered  as  a  factory 
for  the  production  of  a  commodity,  and  there  will  be  no 
ornamental  features. 

Boilers.  The  south  side  of  the  building  will  contain  eighty 
water-tube  boilers,  arranged  two  stories  high  and  carried  directly 
on  the  steel  &ame  of  the  building.  Each  boiler  has  5212  square 
feet  of  heating  surface,  and  672  square  feet  of  superheating 
surface.  The  boilers  will  be  piped  in  groups  of  eight,  each 
group  supplying  the  steam  for  one  electric  generating  set  and 
one  feed  pump  ;  there  being  no  steam  connections  between  the 
several  groups,  except  that  a  supplemental  header  at  the  east 
end  of  the  building  is  connected  to  two  groups.  This  header 
supplies  the  exciter  engines,  air  compressors,  house  pump,  etc. 
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Chain  grate  stokers  under  each  boiler  have  83  square  feet  of 
surface. 

EcoNOMiSERS,  with  tubes  10  feet  long,  and  placed  wider  apart 
than  the  usual  practice,  are  grouped  behind  the  boilerSi  with  the 
customary  bye-pass  flues ;  1540  square  feet  of  heating  surface  is 
provided  for  each  boiler. 

Boiler  Feeders  are  placed  on  the  ground  floor,  and  supply 
ring  mains  on  both  the  boiler-room  floors.         4 

Main  Generating  Sets  consist  of  a  horizontal  turbine 
engine,  running  at  1000  r.p.m.,  and  a  three-phase  generator 
wound  for  11,000  volts,  33J^  cycles ;  there  will  be  ten  such  sets, 
with  floor  space  for  one  of  half  the  size.  The  normal  rating  of 
each  generator  is  5500  k.w.9  but  they  will  carry  an  overload  of 
50  per  cent,  for  two  hours  at  practically  the  same  steam  con- 
sumption per  k.w.h. 

Exciter  Sets.  There  will  be  four  125  k.w.  125-volt  steam- 
driven  exciter  sets,  running  at  375  r.p.m. 

The  Condensing  System  consists  of  vertical  condensers,  each 
with  15,000  square  feet  of  cooling  surface ;  these  are  located  in 
pits  between  the  engine  foundations.  The  circulating  water  is 
supplied  by  66-inch  pipes  laid  to  the  edges  of  the  channel  of 
the  Thames.  Each  condenser  has  a  20-inch  centrifugal  pump ; 
the  duty  of  this  pump  is  simply  to  overcome  the  friction  of  the 
pipes,  as  the  system  is  arranged  on  the  syphonic  principle,  the 
top  of  the  condensers  being  within  29  feet  of  minimum  low 
tidCi  and  the  circuit  is  closed. 

The  intake  and  discharge  mains  are  arranged  for  reversible 
flow. 

The  condensers  are  designed  to  work  on  the  dry  vacuum 
principle,  the  air  pump  and  the  water  pump  being  separate. 
All  the  condenser  pumps  are  electrically  driven. 

The  Switchboard  is  carried  on  three  gallery  floors  extend- 
ing across  the  north  side  of  the  engine  room,  with  returns 
across  the  east  end.  All  high  tension  switches  will  be  motor 
operated,  and  the  feeder  system  extending  to  the  23  sub-stations 
will  be  in  duplicate.  A  line  of  64  ducts  is  being  constructed  to 
carry  these  feeders  to  the  nearest  point  on  the  District  Railway 
at  Earl's  Court. 

Fuel  Supply.  Coal  will  be  received  on  lighters  in  a  tida 
basin  at  the  east  end  of  the  station,  or  by  rail  at  an  unloading 
point  of  the  West  London  Extension  Railway  on  the  opposite 
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side  of  Chelsea  Creek.  For  unloading  barge  coal  the  basin  is 
spanned  by  two  travelling  cranes,  each  working  a  one-ton  grab ; 
the  coal  is  weighed  in  the  tower  at  one  end  of  each  of  these 
cranes  and  dropped  on  to  a  belt  conveyor,  thence  by  duplicate 
inclined  elevators  140  feet  high  to  the  top  of  the  building. 

Bail  coal  will  be  taken  firom  a  hopper  under  the  coal  wagons 
by  an  inclined  elevator  to  the  top  of  the  building  at  the  opposite 
end.  The  distribution  over  the  bunkers  is  by  duplicate  belt 
conveyors,  so  arranged  that  the  direction  of  travel  of  both  belts 
can  be  reversed  so  as  to  handle  coal  coining  in  at  either  end. 

The  storage  capacity  of  the  bunkers  is  15,000  tons.  The 
daily  consumption  will  reach  800  tons,  and  six  of  the  largest 
river  barges  can  be  placed  in  the  basin  at  each  tide. 

,  Ashes  will  be  removed  by  an  industrial  railway  worked  by 
a  storage  battery  locomotive;  two  lines  of  rails  will  be  laid 
under  the  ash  hoppers  on  the  ground  floor.  The  ashes  will  drop 
into  self-dumping  buckets,  to  be  unloaded  into  barges  by 
pneumatic  hoists  on  the  dock  wall  at  the  west  end  of  the 
premises,  or  stored  in  an  adjoining  bin  if  no  barge  is  available. 

The  capstans,  barge-basin,  gatemechanism,  and  many  of  the 
large  valves  in  the  buildings  will  be  worked  by  pneumatic 
motors. 

The  electric  motors  on  the  travelling  cranes  over  the  engines, 
as  well  as  those  on  the  oil  switches,  will  be  d.c.  125  volts.  All 
other  motors  will  be  three-phase  220  volts ;  most  of  the  lighting 
will  be  on  the  latter  circuit. 

It  is  expected  that  a  portion  of  the  plant  will  be  in  working 
order  by  the  latter  part  of  1904. 
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^     STATISTICAL  BETUBN8. 

On  the  following  sabjeote  lie  at  the  Offices  of  the  Association, 
11  Victoria  Street,  Westminster,  S.W.    Those  marked  thus 

*  are  in  duplicate,  and  can  be  borrowed  for  perusal  by 
Membeni  on  application  to  the  Secretary.    Those  noi  marked 

*  can  only  be  inspected  at  the  Offices. 

N.B, — Pleasb  Quote  Bbfbrbnob  Nuiibsr. 


(Memhen  are  requetUd,  iM^n  mnding  HaHdiett  to  kindly  tend  them 
in  dnpUcaie  ifpoetible.) 

B6f.No. 

Abbatoibs  (Pxtblio). 
12.     ^Information  from  yarious  towns.     Compiled  by  W.  Chappie 
Eddowes,  Shrewsbury.     1902. 

DBAiNAaB  GonNBonoNS  (Pbiyatb). 
11.     *  Information    from    various    towns.       Compiled   by   H. 
Bichaxdson,  A.M.  Inst.  C.E.     1902. 

Dbainaob  (House). 
1.      Information  from  31  towns.     Compiled  by  J.  Atkinson, 
A.M.  Inst.  C.K,  Stockport.     1894. 

Drainage  (Nbw  Buildinghb). 
49.     ^Information  from    various  towns.      Compiled  by  E.   J. 
Lovegrove,  M.  Inst.  C.E.,  Hornsey.     1896. 

FiBB  Bbioadbs. 
36.     ^Information  from  various  towns.  Compiled  by  G.  T.  Lynam, 
A.M.  Inst.  C.E.,  Burton-on-Trent.     1899. 

HoBSBS  (Cost  of  Ebepino). 

2.  Information  from   29  towns.      Compiled  by  M.  Petree, 

A.M.  Inst.  C.E.,  Grimsby.     1896. 

LioHTiNa  (Eleotbio). 

3.  Information  from  38  towns.     Compiled  by  J.  W.  Brown, 

A.M.  Inst  0.K,  West  Hartlepool    1894. 

4.  Information    from    88   towns  and   10  London  vestries. 

Compiled   by   J.  W.  Cockrill,  A.M.  Inst.  C.E.,  Great 
Yarmouth.     1891. 
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KetNa 

LiaHTiNa  (Elbotrio). 

5.  Information  from  58  towns.    Compiled  by  W.  A.  Dayies, 

A.M.  Inst.  C.K,  Aston  Manor.     1893. 
40.       Information  from  36  town&     Compiled  by  E.  J.  Siloock, 
A.M.  Inst.  C.E.,  King's  Lynn.     1896. 

LiaHTiNo  (Gas). 

6.  Information  from  Tarious  boroughs.     Compiled  by  J.  W 

Bradley,  A.M.  Insi  C.E.,  Nelson.    1895. 

7.  Information  from  88  districts  as  to  undertakings  in  the  hands 

of  Local  Authorities.     Compiled  by  P.  Boss,  A.M.  Inst. 
CE.,  North  Bierley.     1896. 

LlOHTINO  (PUBLIO  StBBBT). 

8.  Information  from  21  towna    Compiled  by  A.  H.  Campbell, 

A.M.  Inst  C.K,  Canterbury.    1895. 

0.      Information  from  54  to?ms.     Compiled  by  C.  C.  Smith, 
Oalton-in-FumeaB.     1892. 
48.     "^Information  from  various  authorities.    Compiled  by  E.  J. 
Lovegroye,  M.  Inst.  C.E.,  Homsey.    1900. 

LxQUiD  Night  Soil  (Disposal  of). 
38.     "^Information  from  various  towns.  Compiled  by  G.  T.  Lynam, 
A.M.  Inst  C.R,  BurtonK)n-'l  rent.     1899. 

Patxmimts  (Compabibon  of  Lifb  and  Cost  of  Gbakixe 

AND  GbITBTONS). 

10.      Information  from  33  towns.      Compiled  by  C.  F.  Wike, 
M.  Inst.  C.E.,  Sheffield.    1890. 

Paybmbnts  (Tab  Macadam). 

46.  Information  from  various  towns.       Compiled  by  A.  E. 

Collins,  A.M.  Inst.  CJ:.,  Norwich.    1896. 

47.  Information  from  various  towns.     Compiled  by  J.  Hall, 

M.  Insi  G.E.,  Cheltenham.    1896. 

41.      Informaticm  from  19  towna    Compiled  by  E.  A.  Stiokland, 
A.M.  Inst  C.E.,  Windsor.     1897. 

PBIVATB    StbBBI    ImFBOVBMBNTB   (CONSTBUOnON   OF   WOBKS 

of). 
18.      Information  from  49  towns.    Compiled  by  W.  J.  Newton, 
A.M.  Inst  C.E.,  Acorington.    1892. 
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Bet  No. 

PuBuo  Baths  and  Washhousis. 
42.    'Information  from  44  towns.     Compiled   by  P.  Edinger, 
Fioma    1897. 

BirUEB  (OOLLBOTION    OV). 

14.  Infonnation  from  89  towns.    Oompiled  by  J.  Price,  A.H. 

Inst  O.E.,  Toxteih  Park.    1891. 

RbFUSB  (DBErrBUOTOBS). 

15.  Information  from  36  towna     Compiled  by  VV.  Brooke, 

A.M.  Inst  G.E.,  Bichmond.    1885. 
38.      Information  from  yarions  towns  and  districts.    Compiled  by 
J.  Gkunmage,  Borough  Surveyor,  Dodley.    1899. 

BsrusB  (Disposal  of). 

16.  Information   from  39   towns.      Compiled  by   J.   Price, 

AM.  Inst  C.E.,  Toxteth  Park.    1896. 

Bbpusb  (Bsmotal  of). 

17.  Information  from  87  towns.    Compiled  by  C.  B.  FortonCy 

Bath.    1886. 

BoADs  (Maintsnanob  of  Madt  in  Non-County  Boboughb). 

18.  Information  from  83  towns.    Compiled  by  W.  Howaid- 

Smitb,  A.M.  Inst  O.E.,  Carlisle.    1894. 

BoADs  (Paying  of  Main). 
31.      Information  from  principal  towns  of  Ghreat  Britain.    Com- 
piled by  H.  Richardson,  A.M.  Inst  C.E,  Aston  Manor. 
1899. 

BOADB  (SiBAM  BoLUNO  OF). 

19.  Information  from  42  towns.    Compiled  by  A.  W.  Parry, 

A.M.  Inst  C.E.,  Beading. 

BOADB  (WaTBBINO  OF). 

20.  Information  from  65  towns.     Compiled  by  W.  Dawson, 

A.M.  Inst  C.E.,  Leyton.    1891. 

SOAYBNOINO  (StrBBT). 

17.      Information  from  87  towns.    Compiled  by  0.  R  Fortune, 
Bath.    1886. 

Sewaob  (Disposal  of). 

21.  Information  from  53  towns.     Compiled  by  J.  H.  Cox, 

M.  Inst  0.K,  Bradford.     1892. 
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Bet  No. 

Sbwaob  (Disposal  of). 
22.      Information  from  41  towns.    Compiled  by  H.  BichardsoA 

A.M.  Inst.  0.R,  Oldburj.    1890. 
80.     ^Information    from    172    towna      Compiled    by    J.    W. 

Cockrill.  M.  Inst.  O.R    1900. 

Sbwaob  Disposal  Works. 
35.     ^Information  from  various   towns.    Compiled   by  G.  T. 
Lynam,  A.M.  Inst.  C.E.,  Bnrton-on-Trent.     1899. 

Sbwaqi  (Porifioation  of). 

22.  Information  from  41  towns.    Compiled  by  H.  Biehardson, 

A.M.  Inst.  C.E.,  Oldbnry.    1890. 

Sbwbbs  (Vbntilation  of). 

23.  Information  from  81  towns.    Compiled  by  J.  T.  Bamshaw, 

A.M.  Inst.  C.E.,  Ashton-nnder-Lyne.     1893. 

Slauobtrr-Housbs. 

25.  Information  from  22  towns.    Compiled  by  J.  W.  Cockrill, 

A.M.  Inst  C.E.,  Great  TarmontL     1885. 

Tramways. 

26.  Information  from  48  towns.    Compiled  by  J.  E.  Swindle- 

hnrst,  A.M.  Inst.  C.E.,  Bnrbm-on-Treni    1891. 

Tbamwats  (Elbotrio). 

24.  ^Information  from  Tarions  towns.   Compiled  by  G.  T.  Lynam, 

A.M.Inst.  O.E.,  Bnrton-on-Trent     1 903. 
84.      Information  from  Tarions  towns.    Ocmipiled  by  the  Town 
Clerk  of  Birmingham.     1899. 

43.  Information    from  84  American  and   Canadian   towns. 

Compiled  by  Chas.  Mayne,  A.M.  Insi  CK,  \Ianioipal 
Engineer,  Shanghai     1897. 

XJndbroround  Tblbphonb  and  Tblboraph  Wirbs. 
37.     'Information  from  yarions  towns.    Compiled   by  G.  T. 
Lynam,  A.M.  Inst  C.K,  Bnrton-on-Treni     1899. 

Waxbr  Batbs. 

44.  Information  from  25  (northern)  towns.    Compiled  by  A*  W. 

LawBon,  A.M.  Inst.  G.E.,  Borongh  Engineer,  BawtenstalL 
1898. 

2  B 
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B^.Na 

Watsb    Supply     (Diameters    and    Depths    of    Mains 
Frozen  in  1895). 

27.  Information  from  55  towns.    Compiled  by  E.  Pritchard, 

M.  Inst  C.K,  Birmingham.    1895. 

Water  Supply  (for  Domrstio  and  General  Purposes). 

28.  Information  &om  111  towns.     Compiled  by  J.  T.  Eayrs, 

A.M.  Inst  C.E.,  West  Bromwich.     1890. 

Workmen's  Dwblunqs. 
20.     ^Information  from  72  towns.    Compiled  by  J.  W.  Cockrill, 
A.M.  Inst.  C.E.,  Great  Yarmouth.     1897. 

Workmen's  Wages  and  Hours  of  Labour. 
46.      Information  &om    varions    Metropolitan    Pnblic  Bodies. 

Compiled    by  J.  R  Dixon,   A.M.  Inst  C.E.,  Vestry 

Surveyor,  St.  Leonard,  Shoreditch.    1897. 
30.       Information  from  39  towns.     Compiled  by  B.  H.  Haynes, 

Newport,  Mon.    1897. 
32.       Information  from  various  boroughs.     Compiled  by  S.  K 

Burgess,  M.  Inst.  C.E.,  South  Shields.     1899. 

Transaotions  of  Other  Sooieties,  Books,  Eto. 

London  Chamber  of  Commerce.    Beport  on  Secret  Commissions. 

1899. 
London  Chamber  of  Commerce.    Beport  on  Cement  Admixtures. 

1897. 
British  Fire  Prevention  Committee. 
Field  Work  and  Instruments.    By  A.  T.  Walmisley. 
Glasgow  Congress,  1901. 

Land  Surveying  and  Levelling.    By  A.  T.  Wahnisley. 
Society  of  Ikigineers. 
Stresses  and  Strains.    By  F.  R.  Farrow. 
Structural  Iron  and  Steel.    By  W.  N.  Twelvetrees. 
The  Sanitary  Institute. 

Speoial  Bbports. 

Bacteriological  Experiments  with  Sewage.    Borough  Surveyor, 

Leicester.     1900. 
British  Standard  Sections.     Engineering  Standards  Committee. 
1903. 
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DispoBal  of  Befuse,  etc.,  in  Cities  of  Melbourne  and  Adelaide,  Report 

on.     City  Surveyor,  Sydney.     1891. 
ManoheBter  Main  Drainage,  Beport  on.     City  Surveyor,  Man- 
chester.    1896. 
Motors  for  Municipal  Purposes.    Borough  Engineer,  Bermondsey. 

1903. 
Befu^e  Destructor  and  Electricity  Works,  Beport  on.    Borough 

Engineer,  Nelson.    1899. 
Sewage  Disposal,  Beport  on.    Borough  Surveyor,  Bradford. 
Sewage  Disposal  Works,  Specification,  etc.  for.  Borough  Engineer, 

Blackburn. 
Sewage  Purification.     J.  D.  Watson.     1903. 
Sewer  Ventilation,   Report  on.     Borough  Engineer,   Leicester. 

1899. 
Steam  Boad  Rolling,  Beport  on.    County  Surveyor,  Hereford. 

1897. 
Storage  of  Flood  Water.    Prof.  H.  Robinson.    1899. 
Town  Refuse  Destructors,  Report  on.      Borough   Surveyor  of 

Ipswich.     1896. 
Tramway  Traction,  Report  on. 
— —    City  Surveyor,  Birmingham.    1899. 
r—    City  Surveyor,  Sheffield.    1897. 
Treatment  and  Destruction  of  Befuse,  Beport  on.    City  Surveyor, 

Sydney.     1897. 
Western  Australian  Hard  Woods.     Agent-General  for  Western 

Australia.  .  1902. 

Pamphlets. 

Conical  Projection  of  Maps.    R  H.  Foy.     1901. 

Destructors  and  Steam  Production.    W.  H.  Maxwell     1901. 

'FormulaB  and  Tables  of  Velocities  and  Discharges  of  Sewers. 
T.  De  Courcy  Meade.    1897. 

Hodograph,  tha    T.  Ferguson.     1901. 

Incrustation  of  Iron  Water  Pipes.     Water  Engineer,  Torquay. 

Meteorology  of  Nottingham.  Also  Chart  showing  the  relation  of 
the  Number  of  Deaths  from  various  causes  to  Meteorological 
Conditions  for  1902.  Compiled  by  A.  Brown,  M.  Inst.  C.E., 
Borough  Surveyor,  Nottingham,  and  Philip  Boobbyer,  M.B. 

Presidential  Address  to  Association  of  Birmingham  Students. 
J.  Price.     1902. 

2  B  2 
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Baising  of  Water  fix)m  Deep  Wells  by  Compressed  Air.    W.  H. 

MaxweU.    1903. 
Type  Drawings  for  Melbourne  Sewerage.     W.  Thwaiies,  Chief 

Engineer,  Melbourne. 
Drawings  of  Lot's  Road  Pompmg  Station,  L.C.C.      Manrioe 

Fitzmaorioe,  Chief  Engineer. 

Journals. 
American  Eleotrician. 

,y        Electrical  World  and  Engineer. 

„        Engineering  Record. 
Builder. 

Contract  Journal. 
Electrical  Engineer. 
Local  €h>Temment  Chronicle. 
Puhlio  Health  Engineer. 
Street  Bail¥niy  Journal 

Surveyor  and  Municipal  and  County  Engineer  (from  toL  iv.). 
Water. 

Papbbs. 

A  tew  prints  of  tke  foUowing  Papers  (oontained  in  past  Yoliimes  of  *  Ptooeedings  *) 
are  in  stodk  at  the  Offloes  of  the  Association,  and  may  be  obtained  from  the 
Seoietary,  if  fhs  BeCsrence  Number  U  quoM  and  an  addnned  pottmi 
wrapper  i$  endoted  for  eaeh  paper  required. 

08.  Aberdeen,  Monioipal  Engineering  in.    W.  Dyack. 
07.  Aberdeen  Waterworks.     J.  Gbrdon. 
2.  An  English  Monioipal  Engineer's  Visit  to  Amerfea. 

Gt,  Livingstone. 
4.  Bacterial  Treatment  of  Sewage.    6.  Thndiehnm. 
8.  Bristol,  Municipal  Progress  in.    T.  H.  Yabbicom. 
28.  Bristol  Tramways  Electrical  Installation.   J.  Clifton 

Bobinson. 
40.  Building  Bye-laws,  Position  of   Local  Authorities  in 
regard  to.     F.  C.  Cook. 

6.  Bute  Docks,  Notes  on.    0.  L.  Hnnter. 

7.  Cable  Traction,  Conyeision  of  Edinburgh  Horse  Tramway 

System  into.    W.  N.  Colam 
10.  Oarlisle  Electric  Lighting.    C.  D.  Bornet. 
12.  Oarlisle,  PubUc  Works  of.    H.  C.  Marks. 
00.  Ohichester,  Municipal  Engineering  Works  in.  James 

Saunders. 
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86.  Ooal-Mining  Sabsidences  in  Relation  to  Sewerage 
Works.    P.  W.  Mager. 

16.  Oontinnons  Sewage  Filteri  Construction  of.    F.  Wallis 

Stoddart 

17.  Deal,  Monioipal  Works  in.    T.  C.  Golder. 

11.  Drainage,  London   House.     L.G.G.    Bye- Laws.     W. 
Weaver. 

21.  East  Molesey,  Public  Works  in.    J.  Stevenson. 
29.  Electrical  Works  in  Bristol    H.  Faraday  Proctor. 
96.  Electric  Oable  Subway.     G.  B.  O.  Conway. 

108.  Electric  Lighting,  Sunderland.    J.  C.  Snell. 
16.  Electric  Wiring  Practice.    F.  iJathnrst 
41.  Fergusson's  Surveying  Circle  and  Percentage  Unit 

of  Angular  Measurement    John  C.  Fergusson. 
46.  Filtration  of  River  Water.    Alfred  J.  Jenkins. 
24.  Floods  Prevention  Works  in  BristoL    W.  J.  Steele. 
20.  Hard  Wood  Paving,  Wear  and  Weight  of  Traffic  on. 

W.  N.  Blair. 

22.  Hard  Wood  Pavements  in  Sydney.    H.  W.  Bichards. 
39.  Hastings  Water  Supply.    P.  H.  Pahner. 

23.  Hospital  Tents.    C.  H.  Cooper. 

SB.  Housing  of  the  Labouring  Olasses.    A.  H.  CampbelL 
110.  Housing  of  the  Working  Olasses.    B.  S.  Boundthwaite. 
26.  Infectious  Diseases  Hospital  at  Ham  Oreen.    Herbert 
W.  Harding. 

26.  Kent  Main  Roads.    F.  W.  Buck. 

1.  King's  Lynn  Municipal  Works.    Henry  James  Weaver. 

27.  Light  Railways.     H.  T.  Wakelam. 

33.  Londonderryi    Engineering    Progress    of.      W.    J. 

Bobinson. 
19.  Macadam  Road  Oonstruction,  Analysis.o£    C.  H.  W. 

Biggs. 
36.  Main    Roads  under    Oounty  Councils  in  Ireland 

B.  H.  Dorman. 
80.  Methods  of  Safety  for  the  Overhead  Electric  Trolley 

System.    Edward  Manville. 
IBu  Motor  Vehicles  for  Borough   and  County  Work. 

£.  ManviUe. 
83.  Municipal  Sanitation.     William  Weaver. 
64.  Newbury  Municipal  Work.    S.  J.  L.  Vincent. 
93.  Oswestry,  Municipal  Work  in.    G.  William  Lacey. 
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94.  Passenger  Lift,  East  Hill,  Water  Balance.     P.  H. 

Palmer. 
44.  Power  Houses,  On  the  abuse  of.    Sir  W.  H.  Preece, 

KC.B.,  F.E.8. 
81.  Purification  of  Sewage  by  Land.    H.  Boyle. 
35.  Rainfall,  Rate  of.  J.  P.  Dalton. 
60.  Restoration  of  Municipal  Buildings.    H.  A.  Cutler. 
85.  Rifle  Ranges  and  their  Public  Provision.     J.  W. 

Bradley. 

100.  Runcorn,  Municipal  Work  in.    J.  Wilding. 

79.  Sewage  Purification  at  Huddersfleld  by  Bacterikl 
and  other  Methods.    K  F.  Campbell 

81.  Sewage  Treatment.    Lieat-Colonel  A.  S.  JoneSy  F.C» 

113.  Sewer  VentUation.    T.  Caink. 

47.  Sewerage  and  Sewage  Disposal  Works.    J.  Kemp. 

84.  Shipley  Municipal  Works.    I.  Lindow. 

91.  Southend-on-Sea,  The  Municipal  Works  of.     Alfred 
Fidler. 
109.  Specifications  of  Roads.     H.  W.  Taylor. 

104.  Sudbury,  Municipal  Work  at.    T.  W.  A.  Hayward. 
65.  Sunderland  Electric  Lighting.    J.  G.  SnelL 

89.  Swadlincote  Public  Works.    Thomas  Eidd. 

49.  Tonbridge,  Municipal  Work  in.    W.  L.  Bradley. 

14.  Tramways,  Wear  and  Maintenance  of.    C.  F.  Wike. 

95.  Tramway  Track  Construction.    J.  T.  Anderson. 

105.  Ventilation  of  Drains.    C.  C.  Smith. 

111.  Ventilation  of  Sewers.    A.  W.  Gross. 

106.  Ventilation  of  Sewers.    H.  H.  Humphries. 

112.  Ventilation  of  Sewers.    B.  Bead. 

107.  Ventilation  of  Sewers.    W.  J.  Steele. 
103.  Water  Suppliea    B.  Pickering. 

102.  Whitehaven,  Public  Works  of.    J.  S.  Brodie. 
99.  Widnes  Corporation  Gas  and  Water  Works.    J.  Oarr. 

101.  Widnes,  Municipal  Works  of    J.  S.  Sinclair. 

72.  Wimbledon,  Electric  Lighting  Scheme.    A.  H.  Preeoe. 

73.  Wimbledon,  Municipal  Work.    C.  H.  Cooper. 

42.  Wolverhampton  Corporation  Tramways  Electrical 

Equipment     C.  E.  C.  Shawfield. 

43.  Wolverhampton    Corporation  Electric  Tramways, 

1902.    Oeorge  Green. 
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VOLUNTARY    EXAMINATIONS. 


SYLLABUS. 

Thb  Ihoobpoeated  Absooiation  ov  Munioipal  and  Oountt 
Enoikubs  undertake  ihe  holding  of  Voluntary  Pass  Examinations 
for  Candidates  for  Snnreyorsbips  under  Municipal  Corporations 
and  the  Local  (Jovemment  Acts. 

Two  or  more  Examinations  are  held  in  each  year,  one  at  least,  in 
April,  in  London,  and  one  at  least,  in  October,  in  some  provincial 
town  to  be  fixed  on  by  the  Council  and  duly  advertised  beforehand. 

The  Council  will  consider,  and,  if  desirable,  accept  applications  to 
sit  at  these  Examinations,  in  order  of  priority,  as  &r  as  accommo- 
dation permits,  but  reserve  the  right  of  returning,  or  transferring  any 
application  to  an  Examination  to  be  held  on  any  subsequent  date,  in 
which  case  due  notice  will  be  given. 

The  Examinations  are  by  written  papers  and  vivd  voee^  upon  the 
four  foUowing  subjects : — 

Engineering  as  applied  to  Munioipal  work. 
Building  Gonstraction  and  Materials. 
Sanitary  Science  as  applied  to  Towns  and  Buildings. 
Municipal  and  Local  Government  Law  as  relating  to  the  work 
of  Municipal  En^rineers  and  Surveyors. 

Gmdidates  are  not  necessarily  required  to  answer  all  the  questions 
set  in  each  paper:  marks  are  given  for  all  questions  correctly 
answered.  Where  the  subject  is  sulndivided,  at  least  one  question 
should  be  attempted  in  each  sub-section. 

The  Examinations  occupy  three  days,  and  the  arrangements  are 
as  follows: — 

First  day,    10  to  1  ..  ..  Sanitary  Science. 

„            2.30  to  6.30  ..  Building  Gonstructioo. 

Second  day,  10  to  1  ..  ..  Municipal  and  Local  Government  Law. 

„            2.30  to  6.30  ..  Engineering. 

Tbinl  day,  10          ..  ..  Viva  voce  Examination. 
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Fifty  per  cent,  of  the  total  number  of  marks  given  are  required 
to  eonstitnte  a  pass. 

Intending  candidates  who  have  not  previously  applied  for  per- 
mission to  sit,  must  do  so  on  the  form  issued  with  the  syllabus. 

If  permission  is  granted  by  the  Ooundl,  a  '*  sitting  '*  form  will  be 
forwarded.  The  candidate  may  then  make  application  on  sudi  form 
to  sit  at  the  next  ensuing,  or  at  any  future,  ezamioatioD. 

Candidates  who  have  sat  and  failed,  or  who  have  applied  for  and 
received  permission  to  sit,  are  particularly  requested  to  ask  for  a 
"sitting"  form,  when  they  desire  to  present  themselves  far 
examination. 

The  fee  is  to  he  sent  with  the  sitting  farm  only. 

Candidates  must  have  attained  their  twenty-second  birthday. 

The  fee  for  each  Examination  is  4i.  4«.,  two  guineas  to  be  paid 
with  the  "  sitting  **  form,  and  the  balance  on  the  day  of  examination. 
Should  the  candidate  &il,  he  is  entitled  to  present  himself  at  any 
subsequent  Examination,  on  payment  of  S2. 2^.,  one  guinea  to  be  paid 
on  application  and  one  guinea  on  the  day  of  Examination. 

Candidates  who  sat  and  failed  at  any  of  the  Examinations  held 
prior  to  and  including  April  1898,  pay  II,  Is.  entrance,  and  10«.  6<i. 
sitting  fees. 

No  further  charge  is  made  to  the  candidate  than  the  fees  above 
mentioned. 

Candidates  who  do  not  present  themselves  for  examination  forfeit 
their  entrance  fee. 

Successful  candidates  receive  a  Certificate  in  the  form  of  a 
*  Testamur,"  signed  by  the  acting  Examiners,  and  sealed  and  counter^ 
signed  by  the  President  and  Secretary  of  the  Association  in  CounciL 

No  information  as  to  the  result  of  an  Examination,  beyond  the&ot 
of  a  candidate  having  "  Passed"  or  **  Failed,'*  is  given. 

Questions  set  at  Examinations  held  prior  to  1902  can  only  be 
obtained  in  the  volumes  of  the  '  Proceedings.'  On  sale  by  Messrs. 
R  &  F.  N.  Spoh,  Ltd.,  Publishers,  126  Strand,  W.C.  The  questions 
set  at  subsequent  examinations  aru  not  published. 

No  exemption  from  any  portion  of  the  Examination  is  granted  to 
Candidates. 

Any  inquiries  referring  to  the  Examinations  should  be  directed 
to  Mr.  Thomas  Cole,  Secretary  to  the  Association,  11  Victoria 
Street,  London,  S.W.,  and  should  be  accompanied  by  an  addressed 
foolscap  envelope. 
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SUBJECTS  OF  EXAMINATION. 

1. —Ehoinbbbuio  as  appliid  to  Municipal  Work: 

A.  Sorveyiug  and  Levelling. 

B.  Hydraulics. 

C.  Sewerage  and  Sewage  Dispoeal. 

D.  Water  Supply. 

E.  Road  Making,  inoludin^;  Tramways  and  Bridges. 

II. — BviLDiNO  Gohbtbuotioh:  Stbbngth  ov  Matsbialb: 

A.  Materials. 

B.  The  Construction  of  Public  and  Private  Buildings. 
G.  Building  Bye-laws. 

D.  Public  Baths  and  Hospitals. 

III. — Sanitabt  S<»uiai  ab  afpldbd  to  Towns  and  Buildings: 

A.  Heating  and  Ventilation. 

B.  Scavenging  and  Disposal  of  Refuse. 

C.  Water  Supply  and  Drainage  of  Buildings. 

D.  Disinfection. 

IV. — ^Municipal  and  Local  GtoynufMiNT  Law  as  Bhlating  to  tbb 
WoBK  or  Municipal  Enginbbbs  and  Subtbtobs. 

NoTX. — The  Examiners  do  not  reoommend  any  particular  text-books,  as  it  is 
desired  to  make  the  Examinations  rather  a  test  of  the  candidate's  praetloal 
knowledge  of  the  subjects  generally,  than  to  find  his  acquaintance  with  any 
particular  book  or  books. 


EXAMPLES  OF  QUESTIONS. 

The  following  qaestioDS  have  been  compiled  from  Examination 
Papers  set  to  Oandidates,  and  serve  as  examples  of  ihe  questions 
asked  under  the  di£ferent  sections. 

DnuKmoHS. — ^You  are  particularly  requested  to  write  legibly,  and  to  answer 
the  questions  as  concisely  as  possible.  Pmi  ytmr  nwmber  at  ike  top  of  every  book 
and  qmetUm  paper  handed  im.  Prefix  the  number  of  the  question  to  each 
answer.  Where  the  subject  is  subdivided,  at  least  one  question  should  be 
attempted  in  each  subsection.  Whererer  possible,  fiwehand  sketches  or  diagrams 
should  be  drawn  to  iUustrate  the  answer ;  these  should  be  carefuUy  executed, 
as  they  will  be  taken  as  showing  the  candidate's  proficiency  in  this  style  of 
drawing.  Oandidates  must  not,  during  the  examination,  refer  to  any  books 
or  manuscript,  nor  communicate  with  each  other. 
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SuBjrxoT :— ENGINEERING  as  Applied  to  Muhioipal  Wobk. 

A.    Sqbtbtino  and  Letbluno. 

1.  It  is  desired  to  range  a  straight  line  joining  two  fixed  points,  neither  of 

which  is  visible  from  the  other  because  of  the  intervention  of  a  fold  in 
the  land :  both  ends  can  be  seen  from  anywhere  along  the  central  half 
of  the  line :  show  how  you  would  range  this  line. 

2.  (a)  Describe  contour  lines  and  their  object 

(b)  State  how  the  positions  of  contour  lines  are  determined. 

B.    Htdkaulics. 

1.  Explain  the  terms  "hydraulic  mean  depth"  and  *'  wetted  perimeter,*'  and 

their  reUUon  to  each  other. 

2.  What  are  considered  self-cleansing  velocities  in  sewers  of  small  and  large 

diameters  respectively?  When  does  a  circular  pipe  discharge  its 
greatest  volume  ? 

C.    Srwaoe  and  Sewage  Disposal. 

1.  State  the  nature  and  proportions  of  the  materials  for  a  concrete  sewer,  and 

the  tetit  you  would  apply  to  secure  strength. 

2.  Describe  the  system  of  purifying  sewage  by  means  of  an  open  septic  tank 

and  contact  beds,  and  the  principal  parts  of  the  works  required  for 
dealing  with  the  sewage. 

D.    Water  Supply. 

1.  Draw  a  cross  section  of  an  embankment  60  feet  high  to  an  open  reservoir, 

showing  a  puddle  wall ;  and  figure  the  inside  and  outside  slope. 

2.  Give  a  description  of  the  different  methods  of  gauging  the  flow  of  water 
.    and  the  formulte  used  in  connection  therewith. 

3.  GHve  amount  of  water  required  per  head  per  day  in  a  town  of  20,000 

persons,  purely  residential,  and  divide  the  quantity  under  the  usual 
heads. 

K      ROAD-MAKINO,  INCLUDING  TRAMWAYS  AND   BrXDQBS. 

1.  Sketch  a  cross-section  of  a  50-foot  road,  including  paved  side-paths,  show- 

ing cross  talis  and  method  of  formation,  and  furnish  short  description 
of  materials  to  be  used. 

2.  Describe  briefly  each  sjrstem  of  mechanical  traction  in  use  on  street 

tramways  in  this  country,  and  state  the  advantages  or  disadvantages 
of  each. 
8.  For  a  carriage-road  wrought-iron  girder  bridge,  say  of  200  feet  span  and 
40  feet  wide  over  all,  state  the  live  and  dead  load,  about,  to  be  provided 
for. 
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Subjbot:— BUILDING   CONSTRUCTION. 

A.    Matbbials. 

1.  What  descriptions  of  timber  are  best  suited  for  the  construotion  of  outside 

work  ?    Name  them  in  order  of  merit. 

2.  Write  a  specification  of  good  hair  mortar. 

3.  Give  the  proper  thicknesses  of  sheet  lead  in  lbs.  per  square  foot  used  on 

roofs  in  various  parts,  giving  the  trade  terms. 


B.    The  Constbuotion  of  Pubuo  akd  Pbiyatb  BuiLDiNas. 

1.  What  is  meant  by  a  "  king  post  **  and  a  "  queen  post  **  principal  ?    Make 

a  sketch  of  each,  with  scantlings,  applied  to  spans  of  25  feet  and 
50  feet  respectively,  and  state  distances  between  the  principals. 

2.  What  proportions  of  cement,  sand  and  broken  brick  or  stone  would  you 

specify  for  concrete  for 

(a)  Foundations  for  main  walls. 

(b)  Concrete  stair  landings. 

(c)  Water-tight  work. 

3.  Draw  a  figured  section  of  a  wroug^t-iron  girder  over  a  shop,  20  feet  clear 

span,  to  carry  front  wall  of  house,  two  stories,  23  feet  total  height,  and 
the  floor  joists  of  two  rooms,  the  thickness  of  the  wall  to  be  1|  brick. 

C.    BuiLDiNo  Btb-Laws. 

1.  State  the  means  of  ventilation  required  to  be  provided  for  a  "  habitable 

room  without  a  fire-place.** 

2.  What  proportion  do  the  "  Model  Bye-Laws  **  prescribe  for  the  open  space 

in  rear  of  a  dwelling,  and  how  to  be  measured  ? 


3.  State  generally  the  requirements  of  these  bye-laws  as  1 

(a)  llie  levels,  widths  and  construction  of  new  streets. 
(6)  The  construction  of  water-closets  in  a  building. 


D.    Pubuc  Baths  and  Hospitals. 

1.  Give  sketches  and  descriptions  of  a  covered  swimming-bath  pond,  and  of 

the  heating  and  overflow  arrangements  thereof. 

2.  In  case  of  a  tempcmiry  hospital  for  immediate  requirements,  give  sketch 

plan  showing  position  of  closets,  bath,  nurses'  room  and  administrative 
departments. 
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Subjsot:— SANITARY   SCIENCE  as  Applied  to  Towhs 

AMD  BUILDINOS. 

A«  Hbatikg  and  Ventilatiok. 

1.  How  would  you  warm  and  TentiUte  a  ward  in  an  infectious  diai-ases 

hospital? 

2.  Describe  various  methods  of  ventilating  sewers,  and  give  opinions  %a  to 

the  merits  or  otherwise  of  the  same. 

3.  Describe  the  system  you  would  em^doy  for  ventilating  a  theatre  of  average 

size,  assuming  your  own  conditions. 


B.  SOAYBKOIKO  AND  DISPOSAL  OP  RbPUSB. 

1.  Describe,  so  far  as  house  refuse  is  concerned,  the  best  mode  of  collection. 

2.  How  many  oeUs  would  you  specify  in  a  refuse  destructor  for  a  population 

of  40,000  in  a  residential  town  ? 

3.  Give  a  short  description  of  the  "  conservancy  **  systems  of  disposal  ot 

town's  refuse,  and  the  advantages  or  disadvantages  of  each  system. 

C.  Watbb  Supply  and  Dbainaoe  op  Buildings. 
1.  State  the  advantages  of  soft  water  and  of  hard,  comparatively. 

2."  A  dwelling  house  is  to  be  erected  on  damp  subsoil ;  describe  in  detail  the 
necessary  works  to  render  it  dry  and  healthy. 

3.  What  gradient  would  be  necessary  in  4,  6  and  9-inch  pipe  to  ensure 
self-cleansing  ? 

D.  Disinfection. 

1.  Describe  a  disinfecting  station  suitable  for  a  town  of  40,000  population, 

noticing  the  spedal  points,  and  giving  the  principal  dimensions.  Give 
an  approximate  estimate  of  cost  excluding  land,  stating  cost  of  9-iDch 
brickwork  per  square  yard. 

2.  Describe  various  forms  of  disinfecting  apparatus. 

3.  What  method  would  you  adopt  to  prevent  the  spread  of  infectious  disease 

which  has  broken  out  in  a  crowded  portion  of  the  district? 


Digitized  by  LjOOQIC 


EXAMINATIONS 


381 


Subjbot:— MUNIOIPAIi  AND  LOCAL  OOYEBNMENT  LAW 

AB    BlLATINO    TO    TBI    WOBK    OV    MUHIOIPAL    EnOIKIBBS    AND 
SUBVBTOBS. 

1.  Mark  on  the  aocompanying  plan  which  are  **  sewers "  and  which  are 
''  drains  **  in  connection  with  the  streets  A,  B  and  C,  and  the  properties 
D  to  K  respectively,  giving  the  grounds  npon  which  you  base  your 
conclusions. 


2.  Sute  the  provisions  of  the  Public  Health  Acts  Amendment  Act,  1890,  with 
respect  to  "  Sanitary  Oonveniences  for  manufactories."  What  number 
of  water-doeets  should  you  consider  suflScient  for  (a)  100  males ;  (5) 
100  females? 

8.  Spedfy  the  duty  of  a  local  authority  with  respect  to  (a)  nuisances ;  (by 
epidemics. 

i.  Give  a  short  outline  of  Act  for  Housing  of  the  Working  Glasses,  and  the 
responsibility  of  a  local  authority  where  the  same  has  been  adopted. 
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5.  Describe  the  differences  in  the  execution  of  the  work  and  in  making  on 

the  apportionment  of  cost  in  the  event  of  the  Private  Streets  Act,  1892 
having  been  adopted  by  the  authority. 

6.  An  urban  authority  desires  to  widen  and  improve  a  public  street.    State 

the  different  methods  of  proceeding.  Name  the  various  Acts  and 
clauses. 

7.  What  are  the  regulations  prescribed  in  the  Tramways  Act,  1870,  with 

regard  to  opening,  breaking  up  and  altering  the  level  of  roads  by  a 
tramway  company  for  the  purpose  of  making,  maintaining  and  renew- 
ing a  duly  authorised  tramway  ? 

8.  What  is  the  meaning  of  the  term  *'main  road,"  used  in  the  Local 

Government  (England  and  Wales)  Act*  1888,  and  in  the  Highways 
and  Locomotives  (Amendment)  Act,  1878  ? 

9.  What  steps  must  a  local  authority  take  before  commencing  sewerage  or 

sewage  works  without  their  district? 
10.  In  what  manner,  and  under  what  Act,  may  ruinous  or  dangerous  buildings 
be  dealt  with  ? 


BOABD  OP  EXAMINERS. 


Ths  Pbsbidint  or  ths 

Ls¥n8    Amoell,  M.  Inst  O.E., 
F.RJ.B.A.,  Fellow  of  King's  \ 
College,  London. 

J.  P.  Babbib,  M.  Inst  O.E.  i 

W.  NiBBiT  Blaib,  M.  Inst  O.E.    | 

J.  0.  Bbrlakd,  M.  Inat.  O.E.      I 

A.  £.  GoLLiMs,  M.  Inst  0 Ji. 

H.  A.  OuTLSB,  A.M.  Inst  C  Ji. 

A.  T.  Davis,  A.M.  Inst  O.E. 

R.  n.  DoBMAN,  M.  Inst.  C.E. 

J.  T.  Eatbs,  M.  Inst  O.E. 

A.  M.  FowLiB,  M. Inst OE. 

S.  Habtt,  M.  Inst  O.E  I. 

0.  Jombb,M.  Inst  O.E. 

W.  O.  Laws,  M.  Inst.  O.E. 


AssooiATioH  {ex-offido). 

Jambs      Lbmon,    M.  Inst.  O.E., 

F.B.LBA. 
Jos.  liOBLBT,  M.  Inst.  O.E. 
A.  B.  McDonald,  M.  Inst  O.E. 
Fbanois  J.  0.  Mat,M.  Inst.  O.E. 
0.    J.    Mulvant,  M.  Inst  O.E., 

B.A.I.  (Dublin). 
J.  Pbbbt,  M.  Inst.  0.E,  M.E. 
8.  S.  Platt,  M.  Inst  O.K 
J.  Pbiob,  M.  Inst  0.K 
0.  0.  Bobson,  M.InBtO.E. 
R  J.  Thomas,  M.  Inst  C.E. 
H.  T.  Wakelam,  M.Inst.O.K 
W.  Wbavbb,  M.Inst.  O.E. 
T.  H.  Yabbioom,  M.  Inst  0.K 
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CANDIDATES  WHO    PASSED  THE   EXAMINATIONS 
HELD  1902-1903. 


SSih  Ihtaminatumj  October  1902.         Sdth  Examination,  April  1908. 


K  M.  Bate. 
A.  Bromlj. 
L.  O.  DuncaD. 
J.  W.  FoBter. 
D.  P.  HowellB. 
J.  B.  Heath. 
F.  W.  Jones. 
H.  O.  Marrian. 
H.  A.  Newman. 
F.  H.  Tresedep. 
S.  G.  Turner. 
W.  Withers. 


F.  T.  Eopoyd. 
T.  L.  Hostler. 
W.  Hutton. 
B.  B.  Knight 
W.Ord. 

O.  B.  Battenbmy. 
E.  Y.  Saunders. 
H.  £.  Tasman. 


AOth  Examination,  April  1908. 

/      H.  L.  Butler. 
S.  Douglas. 
J.  Ford. 
W.  A.  Foster. 
P.  T.  Harrison. 
H.  F.  HiU. 
H.  B.  Lees. 
E.  E.  Mann. 
A.  J.  Metcalfe. 
W.  C.  Persey. 
A.  Kace. 
H.  L.  Stevens. 
J.  Stones. 


41«<  Examination,  April  1908. 

J.  Anstee. 
S.  F.  B.  Carter. 
H  W.  Cubitt. 
S.  S.  Gettings. 
T.  Jones. 

F.  W.  Enewstubb. 
J.  J.  Enewstubb. 

G.  P.  Enowlea 
F.  O.  C.  Nash. 
L.  Boseveare. 
F.  P.  Sissons. 
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MtmaixB  of  ^tuastb  fftmbtn. 


The  Council  having  been  requested  to  append  some  short  notice 
of  the  decease  of  Members  of  this  Association,  will  feel 
obliged  by  early  notice  being  forwarded  to  the  Secretary, 
with  such  particulars  as  it  may  be  desirable  to  insert  in 
these  '  Proceedings/ 


Mr.  F.  Ball,  late  Borough  Surveyor,  Southwold,  died  on  the 
11th  May,  1903.  He  was  elected  a  Member  on  the  17tli 
December,  1898. 

Mr.  J.  Myatt,  late  Town  Surveyor,  Leek,  died  on  the  5th 
February,  1903.  He  was  elected  a  Member  on  the  12th  June, 
1<S86. 
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